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INTRODUCTION

Tiuis BOOK 15 written for the student radiwologist and for the chimeran who 1s partculatly concerned
with chest discases whether he nterprets the radiographs himself or has the co operation of a
radiologist

The material has been arranged under headings descriptive of the x ray shadows rather than under
the chimical disease labels since the author belteves this to be the most useful groupwing from the
standpomt of x ray diagnosts

Confronted with an abnormal shadow the observer s first obligation 1s (o give a factual report on
what he sees or thinks he sees i regard to 1ts size shape position and other charactensties and
also 1ts effect on surrounding or nearby normal shadows A statement of this kind or an equnvalent
diagrammatic drawing 1S necessary m the patient s mterest since it ts a record of what was seen at
the time should the radtographs be muskud and an indicatton of the basts from which dagnostic
conclustons were drawn A certain amount of  observer error 15 inevitable at this stage

In the second stage—that of wterpretation—the pitfails are legion  There 1s usually an obligation to
define the anatonucal site or the nature of the underlying pathological process and finally to correlate
any tentative conclusions thus drawn with the cinical picture  This done the final dragnosis may be
at once apparent ot may be arnved at gradually after further chimical and radiological investigatrons

‘The sections 1n this book take this same course each type of shadow being in turn described factualty
and then di cussed from the pownt of view of tnterpretation and nusinterpretation  Itis the author s
hope that this particular approach to the subject of chest radiology may help the reader to extract
the maximum value from what 1s after all an important ancillary ard to diagnosis

DEFINITION OF TERMS

Then you should say what vou mean  the March Hare went on

I do  Alice hastly replied  at least—at least 1 mean what I
say-—that s the same thing you know

Not the same thing a bit ¥ said the Hatter

Lews Carroll

That the writer of an x ray report does not always say what he means 15 often due to confusion over
the precise mearung of the terms which be uses  Certain words are expected to convey a quantity of
subsidtary ideas which 15 not justified and many words ase used to describe x ray shadows which
properly pertain to morbrd hustology  There 15 atelectasis of the left upper Jobe  will be frequently
found n an x ray report  Does this mean that there is a shadow giving evidence of lobar shrinkage ?
Does it smply only that the lobe 1s airless with the alveolar walls more or less 1n apposition or does 1t
also suggest that the airlessness is due to bronchial oucluston ? Does 1t exclude or allow for some
alveotar exudate or transudate that is consohdation or even ditated mucus filled broncht ”

Tt 1s ot unknov n for expressions to be daliberately vague or even mislead There 1s mnfi}
1n the right upper zone  for example is a favournte way of shelving the problem only too promnent
in the wnter s mind  of whether shadows are tuberculous before there 1s any chimcal proof of this or
whether there 1s any radiological proof that thev are 1 the lung at all

Therc are of course sources of confuston other than verbal ones to account for the high observer-error
figures found 1n so many caretully conteolled expenments (Gatlaad 1951 Newell and his colleagues
1954)  False conclustons are drawn from correct observattons Observers may be asked to determtne
from an initia) radiograph whether there 1s an abnormal shadow present or not and may interpret a
shadow as a pathologrcal lesion when 1n fact 1t 1s a normal shadow accentuated by shight rotatton of the
patient Oragain observers may beasked to discover from a patr of tadiographs taken at an interval of 3
months whether the patient s condition s better worse or unchanged In the last of the two cadio~
graphs the shadow may be smaller and may be thus recorded by two observers  but wher

v
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DEFINITION OF TERMS

observer may conclude that this mdicates improvement t
bronchostenosss and atelectasis and therefore dpetenoranon fe other may conclude that it indcates

Fnally some errors may occur through fanlure to notice the shadow at all because 1t 1s ndistinct
or partly obscured by supenmposed normal shadows because mspection of the radiograph was too
hurried or becanse the observer s attention was ditracted by other shadows or blunted by bewng
focused too long on normal radtographs during a rushed session of work Errors due to ths cause
can be greatly reduced 1f all radiographs are seen by two observers and less relance 1s placed on a
single observer and a single anterior view radiograph to exclude a significant leston

Humtlity 15 certainly required regarding the supposed accuracy of all observers in detecting and
describing common abnormal shadows on radiographs  To deal with only one side of the problem
it would be an advantage if certain words commonly used in ¥ ray reports could be grven a more
defimite meaning by general agreement In the meantime pending this happer state of affars a
defimition of terms 1s given below for use when reading this book

Atelectasts
Synomyms—collapse complete expansion

In this book the word will be used only I the sense of absorption atelectasis meaning that the ai
1s absorbed from the alveolt which may occur if a bronchus 1s occluded (Kerley 1951) It will not be
used in relation to passive collapse or relaxation as under a pneumothorax

The pathological state of a lobe distal to occlusion of the lobar bronchus 1s vanable and these 15
rarelv just awlessness alone but also varying degrees of distal bronchtectasts intra alveolar oedema
and pneumonta  In fact unless these latter conditions are present or unless the degree of shrinkage
1s very great no shadow will be seen (Dornhorst 1953)

Atelectasis 1s broadly speaking, arrlessness with shrinkage  In etther case there may or may not be
bronchial occlusion and the most that the Tadiclogist can do when confronted with such a shadow
1s 1o see whether there 1s an assocrated shadow which mught indicate the possibility of bronchiat
occlusion or to try and demonstrate or exclude this by tomography or bronchography unless it s
about to be or already has been demonstrated by bronchoscopy

Lobar shrnkage without occlusion of the lobar bronchus 15 lustrated 1 Fig 61 and brenchal
occlusion with little lobar shrinkage in Fig 72

If bronchial obstruction has alre1dy been demonstrated the term  obstructive atelectasts  may be
used 1n reference to the radiographic appearance of a homogeneous shadow with evidence of fung
shrinkape

Prefixes to the word  atelectasts  which will not be used in this book

The following prefixes are often attached to the word  atelectasis 10 x ray reports but are considered
an unsatisfactory way of describing an x ray shadow because the underlyng pathology s vanable
and cannot be deduced with any certainty from the radiograph  They will not be used 1 thus book

Compression atelectasis —Synonyms—passtve collapse collapse  Used 1n refation (o the state of the
lung under a pneumothorax ~ The mcrease in external pressure 15 only refatne and stace there 1s sttt
a negatnve intrapleural pressure the word compression s really unsuttable  The condition will
be reterred to as  refaxation of the lung

AMantle atelectasis —Zones of airless alveoli some with evidence of lung shrinkage and some with
oedema and consohdation without shrinhage are seen by the morbid hstologist round nearly every
lesion be 1t a pneumomg focus a cavity ( mantle atelectasis ) or a neoplasm  These aurless zones
are often microscoptc 1n stize and too small to be demonstrable on a radiograph W hentever a shadow
1s deseribed 10 this book only the main pathotogy will be sndieated and venv small arrless arcas will be

red

Ig‘;gvm] atelectasis —Small areas of awless lung are found histologically mn chronic bronchitis
emphysema some pneumoconioses and many other conditions  They may be small areas of’ absur{vr:'xlr:n
atelectasis or of relaxed lung compressed by surrounding bullae or areas of consohdauon, nsy
are either invisibte on the radiograph or are masked by 1he more spectacular surrounding :sxoaﬂ
so that there would be ho occasion to use the expression to describ» multiple small shadows m

2



DEFINITION OF TERMS

x ray report A single sub segmental area of arless lung might be described as a foral atelectasis
but mught equally well be descrsbed as 2 Fleischner s Itne or lmear atelectasis

Plate or Iinear atelectasss ~Thus descniplion has been given to a small Inear shadow which 15 often
seen runmang honzontally in a lewer zone (Fleischner 1941)  The pathology of these lesians however
ts maxed and the fange of chauge 15 evenly balanced between ailessness alveolar exudates with or
without lung shrinkage fibrotic organization and mdrawn or thickened pleura  No useful purpose
1s served by labelling the shadow after one set of changes rather than another

Contraction atele —Ths 15 2 th 1 sad to be the result of pulmonary spasm
and presumably not yust bronchial shortening from contraction of the longitudinal muscles of the larger
broncht  Bemng f 1 no morbud ) { praaf of the of the d 35 labl

Congenital atelectasis ~This condition differs from  absorption atelectasis  m that there never
has been awr m the affected atveol:  The area of opacity 1s caused by the fatlure of 2 lobe or the whole
of one tung to aerate and expand when breathing was first intiated  The term  farlure to aerate
1 more descriptive i such a case

Broncheal accluston
Syrony m—complete obstruction of the bronchus

This may be the result of an wtralummal foreign body  or of an orgame disease of the broneluat
wall particularly tubercul dot hatts and or of extnnsic pressure most often
from an enlarged or healing gland  The result of the occlusion of a main Jobar or sometimes segmental
bronchus 15 alessness with atel H? of the lung distal to it The occlusion may be

permanent or temporary  should it be relieved the ung will sometimes recover though the damage 15
often wreversible

Bronchestenpsis
Synonym—partial obstruction of the bronchus

This concition may have the same causes as bronchial occlusion It may be present without any
distat lung changes or it may be assocsated with a vanety of changes on the radiograph such as evidence
of lobar shnnkage without an opactty hypertranshucency due to a ball vahe over wflation ot evidence
of distal inflammation or bronchiectasts It also often causes awrlessness the X ray picture being then the
same as that beyond a total occlusion  Since 5t 1 not often possible to distmpuish between partial or
complete obstruction of the bronchus from the radiographs and since 2 bronchus may be intermutently

luded the term  bronch ts used to corver all degrees of obstruction unless complete
bronchial accluston 1g known to exsst

Consalidation

Tius 15 a pathological term ndicatsag the state of the tung where the alveolar aur has been replaced
by a cellular exudate and there 15 awrlessness withowt shonkage as 1 all types of pneumoma It
wehudes replacement of the air by & transudate as 1n puimonary cEdeta and by blood whether due to
trauma whalation or wfarction It also mcludes replacement of the alveotar awr by neoplastic cells
the sheols remaining intact a condition which occurs m some kinds of carcinoma

Dufficulties anse in the use of the term because the ¥ ray es are the same what, the cause
and often whatever the stage of consohdation  fn the earliest stages the radiograph may show patchy
clouding bur the shadow soon becomes homogeneous with httle or na lobar shrinkage  If lobar
Zhrmkagc occurs at a fater date the appearances will be those of atelectasis or collapse and can be so

esignated

‘When a ho; en sts.seen with only shight or moderate
term collapsecopsohdaton o1 hud i

tung shunkase, the comprommse
2 shonkas

can be used though 1t 1s scarcely worth

while since 1t daes not indicate the most importans feature namely whether or not bronchostenosts

15 present

Effusion

Thus refers to a pleural effusion whether serous purulent haemorrhagic fibnnous or transudate
and ncludes semu solid states of any of these  Fluid 1n other sites wilt be denoted with a prefix for
exvimple mediasting) extrapleurat -

3



DEFINITION OF TERMS
Oval or circular shadous

These are purely descriptive terms and will cover all shadows of this shape whether the pathological
lesion 1s believed to be an infiltration an mnfiltrate an exudate a productive Jesion a nodule or so
forth  If the shadow 1s vistble 1n two planes it may be styled a  spherscal shadow

Very small circular shadows —Synonyms~—fing mottling pin pomnt shadows This refers to shadows
2 mullimetres or less 1n diameter

Small cireular shadows —Synonyms—coarse mottling nodular shadows nodulation  Shadows
measuring between 2 millimetres and 2 centimetres 1 d

Large curcular shadow —A shadow measuring 2 centimetres or more 1n diameter

Reticulation

This term 15 used to describe a fine Iinear shadowmg with an interlacing pattern usually spaced
5-8 nuilimetres apart although a coarser pattern s possible  No pathological basis durectly corresponds
with this network which 1s the result of more or less Iinear shadows circular shadows and small
ing shadows being superimposed on each other

Honeycomb shadow or smafl ring shadows
Synomy m—cystu lung =

These are fine white ripg shadows engjosing a transtucertrgone and measuning up to say 5 mithmetres
i dameter  If the nng shad‘mvs‘i{e larger the condition is describpd as  coarse honeycomb shadow

P W

Tubular shadon i n -+,

A shadow with two fine white linear wal s%reﬁmor& or less parailel and which enclose 2 ventral
transl y about 3 8 null Tes wide

Linear or bond Iike shadon LY

/
This 15 a descriptne term  Linear shadows vary tfom:ﬁhmr Ine to 2 mullimetres n thickness
there are also band like shadows varymng from 2 milhimetfd to 2 centimetres in thichness

Patchy clouding
Shadows of such an wregular shape or with such poorly defined margins that they cannot be
considered crrcular or oval  They are usually from 4 to 2 centimetres across

1t defined opacity
Sy nomy m—area of patchy clouding
Thus 1s 2 poorly demarcated or diffuse shadow

Disserunated or diffused circular shadous
Shadows which are widely dissemmated more or less umformly over a considerable area or through
out both lung ficlds

Bronchiectasts

Theterm bronchiectasis onginally referred to bronchral dilatation only but 1s now used to include
the many associated pathologrcal changes seen erther 1 the plain radiographs such as the opacities
of a thickened bronchial wall which may actually have 2 narrowed lumen or 1n the bmnchogramst
such as the narrow ing and occluston of the smaller bronchras w el as the difatation of the more prouma

broncht

Bulla and bullous area
A bulla s @ pathological term describin;
character of sts wall  On a radiograph a bulla 1s seen as a trans

Jinear zone of opacity

& 2 Jesion which 1s differentiated from a cavty by the
Jucent space surrounded by a thin



DEFINITION OF TERMS

A bullous area  refers to a translucent zone sumlar to a bulla but poorly demarcated from the
surrounding lung  There are few or no vessel markings 1n the translucent area and there ts sometimes
associated vessel narrowing mn the rest of the lung

Ring shadow
Synonym—cavity
A translucent space surrounded by a zone of opacity representing its wall

Density

Unless 1t 1s quahfied as  number per umt area  the word  density  will refer to the radio opacity
of the lesion  Judged from the radiograph this radio opacity will be relative  The shadow of the heart
will be as white as that of some caleified pericardium in a hightly exposed film but 1n a film taken with
more exposure the heart will be grey and the denser more radio opaque calafied pericardium will
remain white A shadow will therefore be considered dense 1f 1t remans more or less white on the
radiograph while a nearby shadow of somewhat stmilar or larger size 1s grey

Law density —Small shadows caused by cells or body flwds

Fuarly Jugh densyy — Larger shadows—particularly those due to fluds

Dense or very lugh density —Shadows produced by lesions containing a lot of relatively radio opague
atoms such as ron or calcium denived from the body fluids or atoms of high atoruc weight itroduced
from without such as ;ron <aleium barium ti or 1odme

Potter Bucky diaphragm
Synonyms—Potter Bucky Bucky moving grid

These two names have come into common use to describe a piece of apparatus the essential
component of which 1s a gnid interposed between the patient and the film with the object of absorbing,
some of the unwelcome scatter radiation (It 15 said that Bucky invented the gnd and Potter made
stmove ) It will be used as a genenic term to cover any type of such gnd whether moving or stationarv
and whatever mechanism 1s used for moving 1t during the exposure






CHAPTER 1
ANATOMICAL LANDMARKS AND VARIA[TONS

A CONSIDERABLE number of errors and even a few disasters can result from the mxsm\erpretatlon
of shadows which are not caused by pathological cond but by ] or p )] 1 vana
tions It 1s assumed that the reader 1s already famuliar with the radiological anztomy of the thorax
and only such points as are known to cause difficulties m diagnosis are mentioned below

THE DIAPHRAGM

Inspection of the diaphragm on a radtograph tends to be hurried but since 1t quite often grves valuable
clues to the presence of a le 10n 1t should never be perfunctory or neglected

Normally the nght cupola or dome lies about 4 1nch higher than the left 1n all phases of respiration
When a diserepancy in the levels of the two domes 1s noted 1n an otherwise apparently normal radio
graph an anatomucal or physiological cause should first be sought  Only when no such explanation
scems reasonable should a more detatled radiological mvestigation be undertaken such as a high
penetration view to exclude a shrunken lower lobe or a lateral view to exclude a tumour

PHYSIOLOGICAL ELEVATION OF THE LEFT Dovt
It 15 common to find the left dome elevated because of an excess of swallowed air 1n the stomach
At one hospital it was the custom to take the annual routine radiograph of the nursing staff immediately
after a lunch which the unfortunate young women had to eat hurriedly m order to fit m the examnation
and also be on duty in the ward at the usual ime  Ina high p f ra of the
left dome with a large gastric air bubble and fluid level was seen which was no longer seen when the
nurses were subsequently radiographed at a more suitable ime  Children are frequently dosed with
ginger beer lemonade or a cup of tea before a visit to the x ray department with the result that the
same excess of gastric airis often present and 1s sufficient indication of the cause of any slight elevation
Elevation of the left dome from a guas distended splenic flexure is rather less common The
distension may be physiolomeal or the result of orgame disease and 1n exther case the translucency of
the gas distended gut will give a clue to the probable cause of the elevation

ELEVATION OF ONE SIDE FROM SPINAL CURVATURE
In cases of severe spmal curvature the clevation of one or other dome may be considerable the
cause however will be equally obvious A moderate scohosts which may easily pass undetected
unless carefully looked for (see p 11) may cause shight elevation of one dome—usually the dome
on the convex side of the curve—and may lead to a suspicion of an underlying lung disease  The normal
lung vessel pattern and the presence of the curvature will generally be enough to allay suspicion

ELEVATION OF ONE SIDE FROM MusCuLAR WEARNESS
Muscular weakness of one dome and its caused by a developmental
defect butis more often acquired following damagc tothe phremc nerve or to the muscleatself Damage
1o the nerve may anse from direct local trauma pressure from a tumour an enlarged or scarnng lymph
gland or the effect of a toxin  Often however after full d of the even

weluding a thoracotomy at which the thin layer of atrophic muscle 1s noted—there 15 no indication of
the cause of the condition




ANATOMICAL LANDAMARKS AND VARIATIONS

ex::elingegr:es of weakness are found ranging from that producing a slight elevation to one wib

extreme (F[‘a en{ljm;ﬁna . :ehe IIen do(n;e tl';en ;alppeanng as a thin bow line m the region of the second or
g dteral view (Fig 2) the raised diaphragm appears as an even lin

convex cune runmag trom the back of the sternum to the posterior chest wall F witha superior
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hin 1 —Hizh left d>me of duaphracm represented by @ white  Fi . - Same patient as Fig [ (left fateral view)  The bow
line of the hugh left dome 1s marked by the arrow Tt extend

bcw [ine with a superior ton ex une rea hing to the thard

nb antenorl 1t mav have been caused b dumaee to the from the sternum 1o the posienor margin of the chest 1n an
phremc pene 10 an weiident 30 vears pre 1ouslhy (note even hipe _ The ar-distended splemic flexure Can be seen
ununited fra-tureeft 12 1 de withwire)  Much ax distension Delow 1t The nzht dome marked by lower arrow 1 praked
of 1he stomavh and  plem  flenure beneath it Heart ap antericrly  Male qged 48 sears’ Complained of e,
displaced to the n-ht Lun b pertranslucent due to thing twrtung 1o wind  Diaphragm plicated with relief of
scohosis and shnnkare Sf pant of a segment m the lower Symptoms

2(pe cause unkn wn

This evenly curied lne runming ught across the thorax will generally differentiate the condition
from a herma of the stomach passing through a moderate defect 1n the central part of the diaphragm
1n the latter case the bow Iine of the air distended stomach will only occupy a part of the thorax and
will merge 1n front or behuind with 2 more honzontal line caused by the remains of the diaphrasm
round the defect  Exentration must also be disunguished from the line formed by the upper margm
of hermated gut and surrounding ussue when a zross developmental defect results i the absence of most
of the left dome  The bow hine in such cases 1s less well defined and the cunve less even

1f the elevation of one dome 1s considerable and on the left side 1t 15 frequently associated with 2
ereat excess of air 1n the stomach and colon which condition 1s secondary to the elevation and not the
cause of 1t In some cases of gross elesatton & baritm meal 1s necessary to excfude a hernia Sometimes
this witl show that the stomach 1s rotated round so that the greater cunature faces upwards and hes
beneath the elevated left dome

If the elevation 15 on the night stide the nght dome and liner will cast a homogeneous shadow in the
lower half of the chest which man suggest a lower zone tumour or basal effusion (Fig 3) Inacase
of doubt radioeraphs may be taken after the nduction of a small pneumopentoneum  [f the
puntoneal air extends below the nght dome this will be seen as 2 bow hne 2-3 mutimetres wide
with the translucent air beneath separaung 1t from the lner shadow (Fiz 4)  If on the other

8



THE DIAPHRAGM

hand a tumour 1§ present 1n the thorax 1ts shadow wi'l he above the air translucency outhning the
diaphragm  OId pentoneal adh or poor devel of these sub diaphragmatic pentoneal

recesses may limit the flow of air from the site where 1t was mtroduced so that it may only outhine
the lower margm of the kiver or spleen and not the diaphragm Careful attention to the shape of the
air translucency will generally reveal the true state of affaies espectally 5f the liver and splemic shadows
are also sought
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Fig 3 —High night dome of diaphragm The cause of this was
a phrenic paralysis due to tuberculous glands near the nght
htlum * The line shadow runmng horizontally yust above 1t 15

Fig 4—Same case as Fig 3 (ateral view after pneumopert
toneum and bronchography) The letter R s printed just
below the shadow of the aised ight dome and L below

caused by a shrunken part of the sub api al segmunt of the
lower lobe resulting from a tuberculous stenosis of th
bronchus  Male aged 45 years Mass x ray find ngs no
symptoms

the normal Jeft dome _The upper arrow points to the band
Tike shadow of the shrunken sub apical scgment which was

The lower acrow points to the narrow zone of arr
below the rased nght dome

A localized elevation the result of a localized developmental or acquired weakness of one dome
15 not uncommon particularly in the elderly and 1s often neither pathological nor progressive It 1s
most often seen on the right side and m the routine antenor view appears as a shallow localized
elevation of the normal smooth cunve or as a second shadow superimposed on the matn carve (Fig 5)
The 1nnocuous nature of this shadow 15 usually fairly evident from inspection of the lateral view
In this view the normal curve of the diaphragm can be seen extending from the posterior chest wall to
well beyond the middle of the thorax after which an additional hump rises in the antenior third
(Fig 6) The retrosternal position of this elevation which merges smoothly into the line of the rest
of the diapk will serve to d h the condition from a cyst or tumour of the mediastinum
or a small hernia  Such lesions generally meet the diaphragm shadow at a much more abrupt angle
(sce p 125) A large pulmonary tumour lying m the posterior recess may give a stmilar appearance
in the antenor view (Fig 95 p 60) but 1ts intrapulmonary posttion will be at once apparent 1n a
lateral view (Fig 96 p 60)

A 2-3 centimetre area of localized weakness of one dome may occur at sites other than the antenor
third and the shadow will then more closely simulate a tumour or hermia of the liver  An artificial
pneumoperitoneum may be of no help smce a small penitoneal fold may be carried up through a
weakened piece of diaphragm with the portion of hver and the resulimg arr translucency will be the
same whether the diaphragm 1s intact or whether there 15 an actual defect

9



ANATOMICAL LANDMARKS AND VARIATIONS

CHANGES OF LEVEL Wit CHANGES OF POSTURE
fl_;ttrlgrctlll_laenfe";; ;l‘zzrlr:;il‘of theod:atr}l]hmg}:n lilseen n a normal young adult whatever posture 1s taker
ton - On the other hand an older person ora weak 1l
patient tends to ha

ztthgh(ejr dlalpl;)ragn shadow when lying, than when standing  also when the patient Ies on one s]d‘:

fat side will be considerably elevated The latter change s often seen when a lateral view 1s taken
of a patient lying on one side (a common practice bronchography) or n the less commonly vsed
anterior view taken with the x ray beam horizontal and the pattent lying on one side
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6 —Same case as Fig § (lateral view)  Localized el vation

Fig $—Localized elovaton of the right dome tanterior vic vi Fig
of the right dome in the antenior half marked by arrow

Trominence of the diaphragm shadow ) scen n the medual

half below th night lune held  Normal male aged 43 years ‘Tte condtion wa nat progressine and did not cause any
s mptoms It may th refore be con sdered naturaf in an
eldurly adult

TesTs OF DIAPHRAGM MOVEMENT

Fluoroscopy 1s often wdicated to test the range of movement of the two sides especially when a
discrepaney has been noted on the plam radograph between the relative heights of the night and Teft
dome In most people the range of movement Is greater i the supime than in the standing position
so that 1 a case of doubt the patient should be exammned in the supmne posttion  The findings are
often conflicting the two sides perhiaps moving equally when the patient stands but one side showing
restriction of movement when he lies down  or one side may be immobile when he stands and may
perhaps show paradovical movement when he 1i s down or (to add to the confusion) may only show
paradoxical movement when he smffs

Interpretation 15 not always easy but reversal only on smffing toducates that some functioning muscle
ewsts but that 1t 1s unable to resist and keast of all overcome the large rise 1 intra abdominal pressure
which occurs during smiffing  Smiffing 1> therefore a \aluable test and should be tried 1 any doubtful

case



THE NORMAI HEART SHADOW

THE NORMAL HEART SHADOW
THE SYMMETRY OF THE BoNY PARTS

Before examintng the heart shadow the bony parts should be checked for symmetry since shght
rotation of the patient or 2 scoliosis may cause alteration n ats size shape or position A gross
scoliosis of gross rotation will render the anterior view radtograph of hitle value for the examimation
of the heart
The distance of the sternal end of each _clavicle from the lateral edpe of the vestebral body opposite
or over WHICh 1t Ties should be noted Tor 1t will be the same eich side if the patient has been radio
graphed 1n a strayght position  This test 1s easier to perform than measurement from a presumed
thoracic mud hine the position of which 15 difficult to fix °E{%“lﬁ‘w¢h’d’ may be
difficult to see  Shight rotation so that the left clavicle i1s only ¥ centimetre farther from the lateral
vertebral border than the nght may cause derable apparent dispk. t of the heart to the left
an ncrease in the transverse diameter, which may be as much as 1-2 centimetres and a bu the
feft border helow the gortiknuckle supgestive of enlargement of the pulmonary artery (Fig 7) Even
a sght thoracic scohoss Concave o the Joft will have a very similar effect on the image of the heart
(Fig 8) so that the general alignment of the vertebral column should also be noted
1t 15 advisable to interpose this examination for symmetry or scoliosis at an early stage and then to
proceed to mspect the heart shadow hilar shadows lungs and the ke and finally to return again to
lhe bony thorax for a more detailed mspection for palhologlcal processes  This advice may seem rather
y but ad} 0 this seq may well save the patient from many fruitless exarmnations

and ccnsequen! nconvemence and anxiety

Fig 7 —SI ght rotauon of the patient to the left  Honzontal  Fig 8 —Slight scoliosis cobeare 1o the Jeft and st
t
SITOW po nts both ways to the lateral bord 15 of the fourth to the left (normal young ndull) Undue pmmnfenc?t’;}‘lg’e'

thoract vertebra  The sternal end of the feft ¢la icle 15 left heart border ‘below the gortic knucl

farther from lh: left border than the nght | ﬁom the nghl d!sphctmcm Of the heart to the left Left hlar \?x‘(‘tkr:::
botder md cauag, sl ght rotation 1o the and Fight hilas vessels af'pear prommnent as they are
arrow ndi~ates a sl ght pronunence of the lc[l border n{ the no |0ngl‘|' cove” d by the heart shadow  There was some

centrat shadow gust below (he aortic knuck! resulting from rthuw hyrertransluces Teft tus
the slght rotaton  The %ft hlar sesss are prom nent i ur:‘? rg{h‘:; vaph lar;(!u‘: h‘:c }t'hazr;xrc‘o{bg;

{r:)‘::‘;h: same cause  No chim al evidence of intrathoracic s!nlghl showed none of these features.



ANATOMICAL LANDMARKS AND VARIATIONS

Tue HearT Size

The heart 15 best measured by 1ts transverse diameter (TD) This can be seen 1 an anterior view
radiograph taken with the patient siting or standing with moderately suspended inspration  the
distance of the x ray tube from the film being not less than 6 feet

There 15 considerable geometric enlargement of the heart shadow If a shorter tube film distance 15
used as may be the case on occasion for a radiograph taken n the ward for a routine anterior view
in certain mass mmature radiography umts or for an antero posterior view which 1s the usual view
in bedside radiography when the patient 1s very il No antero posterior view 1s hikely to be of any
use for assessing the heart size because the distance of the heart borders from the film 1s considerable
and more or less unknown while any rotation of the patient to one side tends to enlarge the tmace
still further

A high position of the diaphragm—whether because the radiograph was taken in expiration or
because of elevation from abdominal distension as in pregnancy ascites enlarged liver spleen or any
large intra abdominal tumour or particularly mn babies (see Figs 159 and 160) and the elderly because
they were radiographed lying down imnstead of sitting or standmg—will cause the heart to he more
horizontally and thus increase the transverse diameter

Assuming none of these adverse factors 1s operative there 1s still a natural vanation 1n the heart
size of a normal person from one radiograph to another This 1s due to several factors such as the
systole diastole difference shghtly different posture (especially rotation) and different degrees of
suspended imspiration  In a high pressure forcibly retamed inspiration (Valsalva) the heart will
decrease m size during the first few beats and then enlarge  Varations of size caused by this factor are
probably not uncommon since the routine procedure 1n chest radiography 1s for the patient to be
told to take a deep breath 1n and hold 1t in while the exposure may be made by the radiographer
either almost immediately after these instructions have been carrted out or not until 1-3 seconds have
elapsed There may i addition be day to day vanations in heart size due to the subject s activities
these are probably shght however and are neghgible even after violent exercise

In practice all these factors together caused a maximum varmation of only 2 centimetres 1n only
1 out of 200 normal adult subjects radiographed 3 times at monthly or yearly intervals  The vanation
was | centimetre for several others and the average varation for the whole group was only 0 5 centt
metre  These figures should be taken mto consideration when assessing the significance of a shight
change 1n heart size 1n vanous pathological conditions

ToE SHAPE OF THE NorMAL HEART

Normal vartations 1n heart shape depend particularly on the habitual level of the diaphragm and the
general body bild  The observer 1s usually famuliar with these vanattons and 1s unhkely to be musled
1nto considering them to be pathological It should be rerembered howeser that the narrow vertical
flask shaped heart tends to be centrally placed whilst the larger more horizontal type which has a
relatine prominence of the left border hes with two thirds of the shadow to the left of the mid lm;
and one third to the nght, Therefore if a relatnely large but apparently normal heart 1s place]
centrally this would suggest displacement of the heart to the right and would not suggesta pathological
enlargement of a narrow vertical centrally placed heart The latter rarely enlarges evenly on both sides

but usually only to the left and would therefore no longer remain centrally placed and flash shaped

lar m outline and equidistant from the mid line
with nght and left borders sumular eq e i e the pulmonary artery

Occastonally the main trunk or both the mam trunk and th

are unduly la?’ge resulting 1n a prommence of the left border of the central shadow just below the
aortic hnuckle  In the absence of any clinical evidence of an abnormality such an x ray appearance
should be considered a normal varniation It 1s sometimes necessary ;0 p!rg\e ﬁy:gz:oscopy tomo-

hy or kvmography that the prominence 15 caused by the artery and not by a tu

Llﬂi{’" )undul\ tigh ;r:a:mon of (ge aoruc arch and therefore a tugh and promment aortic l?:uck;c
may also be mustaken for a tumour until one of the foregomng stmple tests reveals its nalurch( ls k )
Cardiac cathetenization or angiocardiography are rarely mdicated 1n these cases fmlr,n lhcdD“al)S
appearances alone especially 1f the possibility 1s borne 1n mund that the explanation of the sha

an anatomucal yanation



THE NORMAL HEART SHADOW

Shght asymmetry or scoliosis will produce shght vanations 1n shape with a tendency to promnence
of the Jeft border below the aortic knuckle (see Symmetry of the Bony Parts p 11)

THE POSITION OF THE HEART IN A NORMAL PERsoN
In 2 notmal person Without any pulmonary lesion the heart shadow sometimes appeats to be displaced
1

on the r: This 1s duc to

d or uncorrectable rotation of the patient as he

stands opposite the cassette or to thoracic cage asymmetry particularly that associated with a scoliosis

These factors should be considered first as a possible cause for a displaced heart shadow (by mspection

of the bony parts for symmetry sce p 11) before a pulmonary lesion 1s suspected as a cause of the
1 Seratl

displacement
mediastinal contents to one side or the other

Fig 9 —H gh aortic knuckl
the left upper zone found ongmally on mass minature

Shadow 1 the medial third of

radiography and considered to be caued by a tumour
The kymogram shows 1o aortic pulsations ndependent of
the shadow and oblique views and tomograms also 10d cated
that the shadow was caused by an abnormally high position
of an otherwise normal aorta No symptoms or abnormal
physical signs

In babies even a very slight rotation 1s with

t of the

Fig 10 —Heart displaced to the left  Thi was due to
depressed stesnum which was obvious both on etiueal
examination and m a lateral view radiograph  The nght
B lum 15 bared by the displaced heart and herelore appears
prominear  There 1s a s) ght relative translucency of the
Ieft lung and the lung vesscls appear rathir narrower than
on the right features whi h could not be clearly reproduced

Kyphosis or a depressed sternum are usually obvious on clinical examination but if they are forgotten
as a possible cause for a displaced heart at the time the radiograph 1s inspected they will be obvious
when a lateral view 1s taken A depressed sternum usually causes displacement of the heart to the left
(Fiz. 10) although the heart may be occasionally pushed to the nght

Murror transposition may be nustaken for a heart displaced to the nght but usually the aortic
knuckle 1s also transposed or the gastric air bubble 1s noted under the nght dome

When anterior view radiographs are taken in special circumstances with the x ray beam horizontal
and the patient lying on one side the heart 15 displaced towards the lower side to a vanable degree

Whatever the cause of an apparent displacement or a real though normat displacement may be
3t will result 1n the ilar vessels on the opposite side being less covered by the heart shadow and thus
appearing unduly promment  This often results 1n a fruitless search for a neoplasm which may cause
the patient much anuety  Hence the need for careful consideration of these factors



ANATOMICAL LANDMARKS AND VARIATIONS

NORMAL TRACHEAL TRANSLUCENCY

The position of the tracheal translucency should next be noted Normally 1t lies centrally but with 2
shght bias of the lower third towards the right  Its posttion must be assessed 1n relation to the onenta
tion of the patient (indicated by the position of the sternal ends of the clavicles in relation to the vertebral
body over or opposite which they lie) and the presence or absence of any scoliosis  Rotation of the
patient so that the left clavicle 1s displaced only 2-3 mullimetres to the left 1n relation to the vertebral
shadow or a mild scohiosts concave to the left will result in displacement of the tracheal translucency
to the left Rotation of the patent the other way or a scoliosis concave to the right will result 1n a0
even greater apparent displacement of the tracheal translucency to the right

If there 1s an actual displacement of the trachea to the right due to some pathological cause and
tf m addition there 1s some rotation of the patient to the left when he 1s radtographed then the two factors
may balance and the trachea appear to be central In such a case the real tracheal deviation to the
tight will be detected 1 spite of its apparent central position 1f the orientation of the clavicles 1s noted

THE HILAR OR ROOT SHADOWS

The hilar shadows 1n 4 normal subject are produced by the mam and Iobar branches of the pulmonan
arteries and vewns a fegture which 15 well shown in tomograms  The right and left main broncht may
show as tubular translucencies with 1 millimetre wide faintly opaque walls they are however m
conspicuous 1n the plain antenor view radiograph  The size of the vascular component of the hilar
shadows 1s very variable even 1n normal subjects so that only a considerable increase or decrease i
the size or number of these arborizing shadows can be considered pathological ~ Apparent enlargement
of one side may be seen 1n a normal person 1f the heart is displaced (for example by a scoltosts) when
the absence of the cover of the heart shadow makes the hilar vessel shadows unduly conspicuous

The centres of the hilar shadows are roughly at the same level but, as the top of the left mam
pulmonary artery 1s higher than the right the left hilar shadow may appear as much as 3 nch the
tugher of the tao  Eather side may be drawn upwards for as much as 1-2 inches by a pathologral
contracting lung lesion

Inanormal person the upper lobeand lower lohe groups of vessels can be clearly identified  Together
with the mamn artery and vein they produce a shadow shaped Iike a Y Iying on its stde thus > (se¢
Figs 13and 68 p 46) Failure to see this will suggest that one or other groups 15 pathologtcally
displaced as in a lobar collapse or atelectasis or has been removed 1 a lobectomy

Nat only 15 the left maint branch of the pulmonary artery higher than the right but it is more con
spicueus and this natural tendency to prominence of the upper part of the left hilum may be mustaken
for a pathological enlargement or may hide a pathological shadow lying mediaily behind the hilum

Pathological enlargement of the llum shadow will be suggested if any shadow 15 seen m the ared
which 15 not obviously continuous with one or other of the vessel markmgs  When there 1s any doubt
as to whether all the shadows seen re vascular or whether there 15 an additional pathological shadow
a lateral view should be taken and 1if necessary tomograms (see p 157)

THE LUNG FIELDS
Before a detailed search for pathological shadows 1s begun the lung fields should be mspected as 3
whole and the translucency of the o sides noted and compared particular aftention being pad to
the costo phrenic recesses  The vessel pattern should be caretully inspected and compared on the 190
sides and the line of the horizontal fissure sought  The presence or absence should be noted of certar
parts of the thoracic coverings which m1y at times cast shadows over the lung fields such as the
scapulae breasts mpples and costal cartilages

Tite RADIOTRANSLUCENCY OR BLACKENING OF THE LUNG FIELDS
The rady 1 v or black of the two sides 1s the same at the same level 1n normal people
provided they are posiioned straight  If they are rotated so that the clavicles are shiphtly to the feft |
or if there 1s a scoltosis concave to the left the Icft side will appear rather more translucent or darket
than the right  Rotation or scoliosis the other way will result n the nght side beng the dather sule

(2}



THE LUNC FIELDS

Developmental asymmetry of the thorax may also result 1n hypertranslucency of one side  The
asymmetry can be detected by inspection of the rib or soft tissue shadows

THE PULMONARY VESSEl PATTERN

The p y vessel pattern the lung markings 1s of great importance 1n diagnosis
1t should be traced out from the hilum on each side  The stze of the vessels as well as the number 1n
a given area (the density) should be compared on the two sides after the early division they will
normally be found to be much the same  An exception to this will be found in the lower zones near
the heart where there 15 a richer pattern on the nght side since the vessels on the left are displaced
and obscured by the prominence of the heart shadow

In the anterior view radiograph the close proxumity of the larger vessels in the medial segment of
the muddle lobe together with those of the cardiac segment often results m such a rich pattern that the
shadows may be considered pathological When this type of vascular pattern is seen tn the right lower
zone and there is doubt whether 1t 15 i a lateral view h should be taken whichin a
normal person will show a normal vessel pattern and confirm the absence of any abnormal shadows 1t
should be noted that 1n a normal person such a rich vascular pattern will remain unchanged 1n seral
radiographs taken over a period of years thus confirming its non pathologrcal basis

The vessel pattern should also be traced upwards towards the apices In a normal person vessel
shadows can be seen extending up to and often well above the clavicles  Failure to see them in one
apex might be the first tndication of a small bulla or pneumothorax  The horizontal branches normally
tying either side of the horizontal fissure on the nght side may act as a gde to seeing a rather mdistinct
fissure or fix its probable position should it be mvisible

A conspicuous horizontal branch which supplies etther the lateral part of the hngula or the apical
lower lobe segment and which 1s normally seen extending out from the left hilum should also be
wdentified 1t will slope downwards if there 15 collapse of the lower Iobe the shadow of which mav be
hidden by the heart shadow

THE CoOSTO-PHRENIC AND CARDIO-PHRENIC ANGLES

The costo phrenic angles should be acute clear and symmetrical in translucency If the diaphragm
1s abnormally low 1n position as 1n some normal persons 1n asthma even before the onset of emphysema
and 1n emphysema the costo phrenic angles may be obliterated the extreme axillary portion of the
muscle fathng to descend as far as the rest of the diaphragm  In fact this relatively high costal attach
ment may result 1 the angle becoming obtuse (Fig 11) and may simulate a small pleural effusion
In case of doubt a lateral view will confirm the general flattening of the diaphragm and show that
there 15 no additionat shadow 1n the postenior recess such as would be seen with a pleural effusion

The cardio phrenic angles are normally acute but that on the left 1s frequently obscured by a low
density triangular shadow 1n elderly fat people due to fat near the apex of the heart (Fig 12) In some
cases 1t may be necessary to take an add. anterior view radi h with greater exy m order
to define the left border of the heart more clearly through the shadow of the pad of fat It will then be
possible to measure the transverse diameter more accurately or to make sure that the well defined
lateral border of the pad of fat 15 not caused by the shadow of a collapsed lower lobe

Tue HorizoNTAL FIsSURE
The horizontal fissure 1s visible 1 a routine anterior view radiograph n over 80 per cent of normal
aduits It 15 seen as a white hair line shadow running from roughly the centre of the night hilum to
meet the sixth nib i theaxilla - Although in most cases it can be scen quite clearly 1n some 1t 15 seen
most convincingly with the aid of a magmifying glass It 1s absent or very wcomplete 1 abaut 10 per
cent of people and may be invisible 1n the radiograph even if 1t 15 present in very obese subjects or
in a somewhat under exposed radiograph particularly +f 1t 15 covered by a nb shadow  Althoush i
usuaily runs strmght actoss the lung field 1t may even 1 normal persons slope upwards or downwards at
a small angle or curve downwards towards the outer third A downward inclination 1s frequent 1n

elderly persons with a kyphosis  Care must be taken 1n such cases to ensure 1t 1s not displaced as a
result of shninkage of a lobe

1



ANATOMICAL LANDMARRS AND VARIATIONS

Another normal hair ine shadow 1s sometimes seen runming downwards and outwards to meet
the diaphragm about | centimetre lateral to the right border of the heart This line 15 not caused by
lzmb::ccessor) lobe or fissure and 1s probably a part of the main fissure between the middle and lower
{t]e =

THE ACCESSORY LOBE OF THE AZyGos VEIN
A hair ne usually with a shght lateral convex curve (Fig 13) 1s sometimes seen runnmng down acrosy
the nght apex to end 1n a comma like expansion near the hilum This s the fold of pleurs
demarcating the so called  accessory lobe of the azygos \ein It 1s not 1n 1tself patholomeal noris
the part of the right apex thus cut off unduly hable to disease
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Fie 11 —Obtus neht osto-phrenie recss te ulting trom the Fig 1. —Pad of fat obscunng the apex of the heart and
low positin of th diaphraem on full msmration  This producing a straieht left bord r (rathcr obese male aged 45
appearanc 1 seen parti ularl 0 pat nis with asthma years) The left border of the heart ts visible as a famt
asthma and emphvsma  <r chromt bronchmus  and shadow 1 cenumetee medially to the ¢die of the shad™
emphysema 11 may be pr sentin a pauent with no ssmptoms of the pad of fat (see arrow)

nor abnormal physi al sien

This line may he medially about 1 centimetre from the vertebral margn or extend almost laterally
to mect the chest wall just below the clavicle  Most frequently 1t hes somewhere between these two
poswons  The comma like shadow at its termination near the hitum can always be secn either on the
plamn radiograph or 1f 1t 1s not clear on this on a tomograph

THE SCAPLLAE
Sundn extrathoracic structures such as the scapulae breasts mipples or muscles may cast shadows
which are superimposed on the lune fields of a normal subject and these must be recormzed an
diff rentiated from shadows caused by intrapulmonary pathologeal conditions
The vertebral bordens of one or both scapulae may be partly supenimposed on the Tung field ether
because of a faulty techmique 1n positioning the pattent or bcause of their unavordable relatine fiaty
Systemati. identitieanon of the scapular shadows will avoid errors of interpretation from this cau ¢
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THE LUNG FIEIDS

THE BREAST SHADOWS
The breast shadows should be identfied where possible  This 15 usually easy the shadows berng
obvious but in the case of a thin elderly woman with fibrotic atrophic breasts the unusual homo
gencous shadow seen 1n the lower axillasy regions mav cause difficulties  Its true nature will be
appreciated 1f 1t can be traced passing off the Jung field to merge with the shadow of the fower axilary
fold (Fig 14)

If one breast 1s the seat of disease has been removed or 1s farger or lower than the other a localized
area of opactty of hypertranslucency may be seen at one hase  Ina case of doubt a radwograph taken
with the patient lying down may be decisive  1f the breasts are small and flat or verv large sufficient
dsplacement of the shadow may result from this manoeuvre and a lateral view wilf be needed to prove
the shadow extrathoracic  If the breasts are large and dependent the lateral view may also be obscure
s 'r‘—
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Fig 13 —Acce sory lobe of the azygos vem (lomogram of
Tight uppLr zone™ pa terior view)  The fofd of parietal and
visceral pl ura cutting off a part of the upper lobe can
seen as a thin 1 ne w th a lateral convex curve oppisite the
upper arrow comma lke shadcw of the en s
seen at the lower end of this line 1n the angle between the

The lower arrow

POV 10 the > shaped shadow of the normal mhar vessels

thestalk of the Y besng rather indistin £ this case

!

Fig 14 —Unusual mammary shadow on either side  Antersar
Vi w ra liograph of the chest of a fernale of 66 years The
well-demarcated concave latera) border of the st2dow could
be traced upwards and outwards beyond the nbs  The
diaphragm 15 low and flattencd ani the heart centrally
Pl The hular vessels are large but the tung  essels
small  The rather hypertranslucent lung field are due parly

0 the thn co ering of the patient.

uniess a flannet band 15 bound round the chest 1n order to displace the breasts forward and medially

and 1f possible clear of the lung fields or unless
£ven after these a may

the radiograph 1s taken wnh the pauent lying down
be necessarv to make sure that a basa)

shadow Jow down anteriorly 1s only the breast shadow or that the breast shadow 1s not masking an

intrathoracc shadow

Te

NippLEs

1f the nipples show at all on the radiograph both are usuplly visible as §~1 cenumetre aircular shadows

so that idenufication 1s easy  In some cases how.
other especially if the shadow on one side lies in
mposed on a nb from an

ever one mpple may be much more distinct than the
anntercostal space whaist that on the other 1s super

<

i

y shadow may then be necessary and for
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ANATOMICAL LANDMARAS AND VARIATIONS

this the simplest procedure should be chosen which will serve the purpose  If the breast 1s fairly large
a film with the patient supme will result 1n lateral displacement of the nipple which will often fall
clear of the lung field If the breast 15 small and flat displacement will not be possible but a radio-
opaque marker such as a piece of fuse wire placed round the mpple will show whether the mpple
and the shadow do 1n fact correspond  Another method 15 to take a pair of radiographs the first 1n
msprratron and the second mn expiration  The mipple wiff then be seen farther up 1n the former than
1n the latter whereas a lower third intrapulmonary shadow would be farther down during nsptration
than duning expiration  1f there 1s still doubt and if the shadow 15 too small to be seen n a lateral
\iew a tomogram may be necessary

THE MUSCLES OF THE CHEST WALL

The muscles of the chest wall usually cast some shadow over the lung fields particularly those formng
the lower folds of the axillae and those passing vertically downwards 1n front of the apices  The
nature of these shadows usually becomes obvious when they are traced out beyond the lung fields
Ths test should therefore be always applied when a doubtful shadow 1s seen

Shght asymmetry of the pectoral muscles on the two sides may result 1n a famt haze over the outer
half of one mid zone  One muscle mav be thicher than the other if 1t 1s hypertrophied because of being
used more—perhaps durning some occupational manoeinte or in some left handed people More
often one side 15 more radio opague because a slight scoliosts or shight rotation of the patient causes
the bulh of the muscle over the mid zones to be different on the two sides  Asarule loss of transtucency
caused bv this factor 1s very poorly demarcated but sometimes the lower margin of the shadow can be
traced laterally as a well-defined line passmg off the lung field to merge into the shadow of the lower
axiflary fold with 1ts typical inferior concave cune  If 1t 1s very poorly defined and there 15 no evidence
of rotation or scoliosis a lateral view may be needed to distinguish 1t from the shadow caused by an
area of consohdation

Occastonally atrophy or a developmental defect of the pectoralis major or some other group may
cause the lung field beneath to appear undulv translucent Chimical inspection would of course then
show the cause quite eastly

The sternomastoid and scalenus anticus show the famibiar low-density shadow with a well-defined
lateral margin passing down the medial third of the apex Thev are frequently not quite symmetnical
They meet another low-density shadow runmng just above the clavicles one of the so-called

companion shadows  (see p 19)

None of these muscle shadows 1s often mustaken for a pathological leston but now and again an
apical view oOr even a tomogram may be necessary to make quite sure of the 1nnocent nature of the
shadow

THE SUBCLAVIAN ARTERY

In some adults the left subclavian artervand surrounding tissues may cause a well-defined 3~5 millimetre
wide band like shadow to be seen passing honzontally in front of the left apex with an inferior concare
cone  Medrally this band hke shadow mav disappear as 1t reaches the central vascular shadows
but sometimes the infenior border can be seen curving round becomming more obsiously cortinuous
with the lateral border of the central shadow and finally passing downwards to meet the aortic knuckle
Enlargement or lateral displacement of the proximal part of the artery (as 1n co-arctation of the aorta)
makes this merging with the lateral upper border of the central shadow more conspicuous Laterally
the arteny shadow disappears when 1t reaches the edge of the lung translucency

Sometimes the subclavian artery lies higher so that no translucent area of lung can be seen above 1t
and 1ts upper margn merges mto the general haze of the lower nech remon  In such cases the shadow
with 1ts infenor concave margin will simulate a cap of thickened pleura over the apex  Differentiation
1s made posstble by the fact that the pleural shadow would extend a short way down the aulla whist
the shadow of the arten ends abrupthy when 1t meets the aulla as 1t passes honzontally

Often onls a part of the artenn shadow can be seen where the density of the artery 15 remnforced
by the faint shadow of the stemo-mastord and scalunus anucus muscles  This combmation mav
simulate a pathological shadow 1 the apex  The abrupt ending at the margin of the muscle or a faint
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THE LUNG FIELDS

Iateral extenston of the shadow beyond this usually gives the identification but sowettmes an apicat
view or tomogram may be necessary to exclude an abnormality

THE COMPANION SHADOWS

A 2-3 mullimetre wide compamon shado v 15 often seen runmng paraliel to the upper border of the
clavicle It 1s caused by the fold of skin and subcutaneous tissue lyang rather horizontally above the
bone so that a considerable thickness of tissue mects the x ray beam honizontally It is often
symmetncat on the two sides and can generaily be traced laterally beyond the margins of the translucent
lung fields (Fig 15) 1f one clavicle is relatively elevated however the companion shadow may be more
couspicuous on one side It may also be denser where 1t 15 renforced by the shadow of the sterno
mastoid and if there 1s an abnormal vertical inear shadow 1n the apex as well the companion shadow
meeting this may be mutaken for the lower mary.n of a cavity

|

Fig 15 ~Companion shadow seen as 4 in¢ runa og picallel o th left  Fig 16 —Compamion st dow seen s 4 Ime runn ng
s cond rib (oppostie arrow) A 3 mull metre wide ompanson shadow  parallel (5 ste chest wall just abose the right costo-
1 ala tsible running paral ef with the upper border of the clavicle  phrenic recess (marked by arrow) I the org nal
Sunilar hafows were seen on the ght swde  Normal adult male radiographa faint haze could be tr- ced from the ! ne

continuous with the ¢ trathe actc soft i sucs whil
asimilar Iine was vis bl above the | ftcosta-phrenic
Normal rather thn adutt fumate

A second famns 1 2 nullimetre wide compamon shadow s often seen running paralie! to the nfero-
mediat concare surface of the second nbn the axlla (Fig 15) It looks ke an arca of pleural thuhemng
but 1 due 1o extrapuimonary soft tissucs and normal pleura made visible because of the tangential
drrection of the x rays m relaton to them It (s usually symmetrical on both sides

A third companson shidow 1s sometumes seun fn very thin subjects due to the thorcie cosenngs
over the lower chest easting a 1-2 millimetre wide shadow in the lower axlla close ta the ribs extending
up for 1 2 centrmetres fron the costo phreme recess (Fig 16) 1t ts usually bilateral but mav be more
<conspauous on one side if the patient 1s not orientated straght It closely stmulates the shadow of a
thickened ploura or a very small fower axiliary pleurat effusion but 1t can generally be diffirenttated
from these beeause of its more obvious contusty with the shadowing which hies beyond the nibs
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ANATOMICAL LANDMARKS AND \ARIATIONS

laterzlh  1In a case of doubt a lateral vizn mav b nacessan 10 show that the postenor recess 1s ¢l
thus excJuding a small effusion

THE STERNLM
Th~ edg= of the manubnum of the sternum 1s frequently visible Just below the sternal ends of th
clavides It thar= 15 <hight rotauon of th= par=nt one border of this shadow maz be ver CONSPICHO.
(Fiz 17) and mav even suggest the presence of a mediastnal tumour  To avord msmterpretation 1
15 1 vallv enongh 10 bear 1n mund the possibihny that the shadow mav be that of the sternum 1
denuny wall be confirmed of the lateral border can be traced up as a contmuous line mto the white In
of th> artnular cortex of the 10mi with 11s suptnor concave cure

—— - T

Fie | —Pr —ostivearro b g e it F o1 —Bfursed i amudsuss 2 pulmoman 6 an AT
B en . Tl Mo saad wmoked b um w o Iy pumts 10 the crular manshicen surr und 34 b B
®a waned® € TN fThep mertt the nght Richt hasal pleura] thi henint alsa prevent with fartens

the neht & me of the daphraem.

Tre CosTAL CARTILAGES AND Rims

C.lanszuon of th> co tal carnlae= 15 cOMmMON even 1 normal voung adults and some (:ﬂﬂﬁca!xonl;
almost in~1tabl> 1 the eld=rlh  The first co 12l cartilages are nearls alwavs calafied after the ace ©
23ysears  Th=calwhcanent g=n=rall\ rath=r wragular gnang a senes of arcular or mottl~d <h3doﬂi
and thare 1 ofiem one area which appears 2s 2 smal) pomnt~d exiension of the infenor marmn of th 0
<hadw

Thae shadws ore not vmm-tnczl and th part=rn vanss with different people <o that thm furm
Lazful 1denun whaks when ensunng that a payr of comparaine radiographs are in fact of the s27

an1
p‘Shadc“s of th= costal cartilases shonld b soucht and ther nature appreciated when mspuns th
luneh=1d fo nummalianutions Th+ are th*n unlikels 10 b mictaken for pazho]nmahnmpu]monﬂf\n
foa bol 25 11 th= &2 of a nh shadow  thane 1s alwavs th* possibiliy that thy cover and hud=a s It
abmormal lupe <hadow  If both cartlae= 2nd abnormal focus shadows are preseny, and are c;o;ﬂ:\
po sopenmposad 1118 €25V Lo pusmtpest the abnormal focus as belonging 1o the eroup of o
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THE LUNG FIELDS

mottled shadows of ealoified cartilage espaorally of the latter are not very radio opaque  Tomograms
may be mndicared 1n some cases to prove or exclude an underlying lung focus

Developmental abnormahities of the nbs are common but rarely result i shadows which might be
nustaken for pathological lesions  Part of a small cervseal rib may be mustaken for an apical lesion
and the ciecular translucency sometimes seen between the ead of a bifurcated b or pawr of fused ribs
roay sunulate & cavity (Fig 18)  Careful inspectian of the bany parts which should be a routine will
usually be sufficient to avard mustakes of this kind

Toe VERTEBRAL COLUMN
An isolated fong transverse process of a mid theracic vertebra may suggest a fluid level i 2 cavity
Iy when it 15 sup d on the mesh of the bular vessels  Fasdure to fiad the fesson m a
justifiably taken lateral view will be an mdication for a fugh penetration antertor vtew of for Ruoroscopy
when the true state of affars wall be clearly seen
If there 15 & scofiosis the edge of the vertebral column on one side will sometimes be visible 1 the
lower part of the chest and may be mistaken for a leston such as the edge of a collapsed lower lobe
or even atumour  This mistake should be avouded if the visible part of the vertebral column is inspected
at the same time as the nbs

Pramrs or Hair CrotamG  Skiv TUMOURS AND SUBCUTANEQUS TUMOURS
Plaits of harr and even gowns and other clothing occastonally cast confusing shadows over the upper
third of the fungs  Therr true nature 1s usually evident when they can be traced beyond the kmits of the
thorax
Skua nodules such as 2 mole a benga twumour or a cystic sweling may cast eircular shadows aver
the lung  Clinseal snspection wilt often reveal their identity otherwise their extrathoracic position may
not be noted untid A tomogram 1 taken



CHAPTER 2

HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE, SIZE,
OR DISTRIBUTION

UNILATERAL TOTAL HOMOGENEOQUS OPACITY

The causk of total opacity of one side of the chest may be obvious from the climcal picture and
physical signs but this 1s not always the case  On the radiograph the position of the heart and traches
should be observed with particular care since the patient 1s usually quite 11l and correct positionine
15 difficult  Displacements must therefore be assessed 1n relation to the appearance of the bony parts

Gross displacement to the other side (that 1s away from the opacity) mdicates a massne pleural
effuston (Fig 19) whilst displacement to the same side (Fig 20) indicates shrinkage of the lung with
arrlessness which 15 often associated with stenosis and effective occlusion of the main bronchus If
the lesion 1s on the left side the air in the stomach will outhne the left dome of the dtaphragm which
w il be considerably rased (Fig 20)

Acute total pneumonic consolidation on one side 1s rarely seen nowadays but 1f 1t 15 seen there s
tither no displacement of the heart and trachea or else only slight displacement towards the opaque
side (Fig 21)  This feature can rarely be demonstrated with certamty because the patrent 1s usually
too 1ll to be positioned straight

A hydropne horax or h P horax if the rad h 1s taken with the patient supine
gnes a similar pcture to that of a massive effuston except that the displacement of the heart and traches
mav be less marked  The chinical picture 1s usually such that steps to demonstrate the flurd level for
purely diagnostic purposes are unnecessary  If the patient cannot sit up or turn on his side (for example
because of other traumatic lestons) the flurd level can still be demonstrated m a lateral view taken with
a honizontal x ray beam

an onginal radiograph of a patient shows the x ray appearances of stenosis with effectve
occlusion of the main bronchus (similar to those seen in Fig 20) whilst a subsequent radiograph
(Fig 22) shows the same homogeneous opacity but with the trachea now central and the heart no
longer displaced or even both displaced to the opposite side  Thrs indrcates the combination of a0
effusion and occluston of the main bronchus mn which the shadow of the opaque lung and the flud
cannot be separately distingwished

When extenstve consoldation 1s present the development of a small or moderate effusion canad!
be detected even on a well exposed radiograph unless some aerated lung s present lying betweent the
two shadows or unless the consolidation begins to resolve when the homogeneous shadow of the flud
usually n the region of the costo diaphragmatic recess will be s=en 1n contrast to the more patchy
clouding in the lung

LARGE HOMOGENEQUS SHADOWS OCCUPYING ONLY A PART
OF ONE SIDE

A large homogeneous shadow occupying only a part of one lung field may be due to a great vanety
of causes  When such a shadow 1s seen for the first time 1n an anterior view radiograph 1t 1s usually
necessary to take a lateral view to establish 1ts size shape and position It 1s also necessary to dc(ermmi
possibly with the help of further radiological investigations whether the shadow represents 2 pleurd)
1 or ntrapul y leston  Distinctton between these may be easy or it may be yen
difficult and at times impossible  Spectal attention should be given to the position of the shado;:
its relation to nearby normal shadows particularly the cardio vascular and skeletal shadows lh:
presence or absence of any displacement of the normal vessels and fissures and the appearance of t "
major bronchial translucencies on tomography A banum swallow may be necessary to show 1




LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE
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Fig 19 —Mass ve kit pleural effusion  Heart and trachea Fig 0 —Atelctasis of the | ft lung from steno 1s of the left
displaced ta the right  Tuberculous nfction of the lung matn bronchus  Heart and trachea d splaced to the feft
Tuber fe brcillim the fluid on asp ration Arrow points to the gas cap which marks the position of

the raised left dome

1

Fig_ | —Pneumen) consol dation. of the 1f0 lung from  Fre ~—Atelecta sof ther ght! ng from stenos
- of the r ght
Prcum x cealinfect on Mo tracheal d placement  Elderly  mam bronchas compinated by Lurte ment et Cheniom
male  Complete res: lution A lT\hnnllh Treviously the trachea was to the nght and 1s now
to the left




HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

rela[;‘on to the oesophagus and it may even be necessary to outlme the major vessels by angiocardio
graphy
PLEURAL SHADOWS

A pleural effuston gtves a homogeneous shadow the site of which depends on whether 1t 15 free o
encysted  The shadow cn usually be distinguished from one caused by an mntrapulmonary lesion by
the anatomucal site by the charicter of its farly nell defincd margns particularly when considered
n reltion to the situation of the shadow by the positton of the nearby fissure which may be visible
and which will not be displaced or by the absence of any alteration i the pattern of the mam blood
vessels  The matn bronchial translucencies will also apper normal should they be demonstrated in
tomograms  Thesc ¢ntenta ar. valid even it some air 1s also present n the pleural space reultine in
a horizontal fluid level demarcating the upper part of the opacity when the patient 1s radiographed
s the upright posttion or lying with the x ray beam honzontal

In some cases 1t may not be posstble to distmgiush the x r1y shadow of a pleural effuston encysted
medually adjacent to the heart shadow from the shadow of a medastinal neoplasm a mediastmal
eifusion or even an 1ortic aneurysm
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Thy poorly Fig <4 —Sam. case tfateral view) The dark sadio tran lusert

B e e i s seem b Tetrosternal region In the upper half contrasts with 1 € £

e margin 1s seen but §O 39p rent “u

e e oo o waches Tt postion o the ops ity of the Toner haf extsed by e Buid” e o
o

stern | ends of the clavicles indiate sight rotation of the v;: 1bl=: mcxh?: u;‘;ﬂ e e B oo efuson

patient to the feft so there s in fact skight dnplacement of

the heart and trachca to the nght wn female aged 23 years

d
The character of the flnd cannot be determuned from the radiographs nor mn fact when 1t1s en:):‘(:n
can 1t be determmed from them whether 1t 1s still flurd or whether it has become semi sold o
solid and fibrous as a result of the orgamzation of the cellular exudate

Moderate sized free pleural effusion

A moderte sized free plenral effusion casts a char.
lower part of the lung field it ts of much the same ra
tighest fevel i the axdla from which pomt 1ts pootly
\h; heart shadow with a supertor concave curvature (Fig 23)

actersstic homogeneous shadow  Thes fies 1 the
dio-opactty as the heart shadow and reaches 155
dofined upper margin runs medially towarcs
If the draphragm 1s visible 1t 15 seett




LARGE HOMOGENEQUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

to be shghtly rmsed  There may be some displacement of the heart and trachea to the other side but
ths feature cannot be demonstrated with any ceriamty if the pahent is shghtly rotated as 1s often
the case with a sick subject  The effuston usually shows little change of posttton with changes of posture
but if 1t 15 of very recent origin 1t may shift wath greater ease

The diagnosts of a moderate pleural effusron 15 usually obvious as a result of the chinical examunation
s0 that the radiograph 15 as a rule taken only to sho v the extent and position of the fld and the
presence or absence of any underlying abnormal lung shadows

If there 15 any doubt about the clarcal or x cay dizgnosis @ lateral view should be taken wiich s
often charactenstic {Fig 24) At a superfioal glance the opacity 1s very difficult to see at all but more
careful wmspection will show that the retrocardrac area 1s grey compared to the darker retrosternat
translucency Iying just above the beart shadow  Normally the blackening of these two areas 15 much
the same so 1t will be obvious from this test that there 1s a general basal haze The poorly defined
upper wmargm of this fant area of cloudmg runs with a superior concave curvature from the back of
the chest to the retrosternal region and has a peak towards the middle thus producing a double

| ‘

o
.

"

Fig 25 —Small Ieft pleural effusion  The costo-  Fig 76 —Small left pleural effuston (lateral view)  Small
Ohienc angle Js 0paque and 4 shadow WIth & aftero-superior sdge oF h Shadow uf the fa 8 u#mfnrﬁ:em;ﬁ:xﬁgi

welldefined vertical margin extends up th aulla osto phrens, recess  Note hiow opaqu this 1s
ompar
for about 3 certimetre thimming 1o 3 Iine shadow dark rad iransiucent rc!roslern:l;‘ A?egmn abo e‘xhcp h:;g: l‘l‘&'&i?
'1': IF? '.'fm end  Restriction of movement of Vert: al arrow marks left dome
e left dome

curve A second peak will be secn anterior to this sttuated some 2 inches behund the sternum and
with tts apex pomting upwards and posteniorly 1f there 1s some extenston of the fud 1nto the mterlobar
fissure A thin hine due to tiickened mterfobar pieura will often be seen extendiny, upwards byo-d
the apex of the shadow 1

Small pleural cfusion

A small pleural effusion may be difficult to detect on cliical examination and the di2zsor 4wy be
depindent on the radiographs  In the routme anterror view radiograph the diaphragmy e=ay zp’pﬂf
10 be normal in postion but may show some restriction of movement on the 2fzizd gide o
fluoroscopy  This restriction 15 not usually great enouch to cause safficrent ferecm 4y U:I_n:
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HOMOGENEQUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

between the right and left domes for the condition to be detected 1n t
the breath held at the end of a moderately deep mspiration

The upper border of even a small effusion can generally be detected as a small homogeneous area of
clouding occluding the costo phremie recess (Fig 25)  Thus has a better defined upper margin usualh
with a shght concavity facing towards the hilum than would be seen i the case of a somewhat simi
opacity caused bv a small area of pulmonary consolidation occurring m ths peripheral situation
Inferiorly the shadow occludes the recess and merges with a normal diaphragm shadow m contns
disumetion to the occluston of the recess which is sometimes seen when the diaphragm 1s low and fix
(Fig 11

Sometimes the recess itself 15 clear but an effusion may be suspected 1f a 1-2 millimetre linear shados
du= to thickened pleura 1s seen extending up the awullary edge of the chest for perhaps 1 centimetr
(Fig 231 The lnear shadow due to thickened pleura must not be confused with the soft fiss
companion shadow which 15 occasionilly seen in very thin subjects (see p 19 and Fig 16) Inte
case of a companton shadow the costo phrenic recess remains acute and clear and the shadow &1
generally be seen to be symmetnical on the tho sides though if the patient 1s shghtly rotated 1t mas
be more distinct on one side than the other

he routine radiograph taken with

}4‘}

o

-

aullsn
Fie 7 En-vsted left axllars effusy n The well-d marcated  Fie -8 —Extrapleural effusion m the upper n bt

Fuion merecs belo s wi 1t marked medial €on €t
rhalf  The shadow 1e 1on  Arrow ponts 1o the wel a il
of dulcom e border s e P Teih the shagow of a border of the shadow ghn,nd: effsion was xtsp il
pes n anfe ted ot
cons fidated lower [ be and a peripheral basal pleural  arose from an i :

the pleura and nearby lung m dually
<Husion

ut

If there 15 any doubt as to the cause of the shadow or of the antenor s1e% 15 q]llu1;_n;:grrr"l::\11"17cs>X
small effusion 1s suspected then a lateral view should be taken In this e\eg a slr}rlu; r:";l) o N eined
a shadow which will occupy the postenior costo-diaphragmatic angle und :: \;11 e et 1
shehtly concave margn facine towards the hilum (Fllg 26) ng“iep;r:}’:h;,:eg Yt:lv e s

¢ all effusion although in the early stages o th th
l‘lleopl:stitieec?erda ::]: fine g:md like axillary shadow In an anterior view radiograph taken w1
;;\mn; Iying on the affected side with the X ray beam horizontal
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LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

Asillary encysted pleural cffusion

When an effusion 1s encysted n an axiliary position the shadow will Lie against the chest wall and have
amedial convex margin which 1s generally very well defined (Fig 27) Ifitislarge or the late complica
tion of a once generalized pleural effusion the shadow may show an extension downwards to the
costo phrensc recess which will then be occluded—thus indicating the pleural nature of the shadow
1f on the other hand st 1s small and high up and the generat effusion from which it arose has absorbed
or if 1t was always a localized effusion then the diagnosis as to the nature of the shadow may be un
certain smee a stmilar shadow may be seen with an extrapleural effusion such as may occur secondary
to an inflammatory lesion of arb or from breaking down lymphatic glands in the chest wall (Fig 28}
A similar shadow will also be seen with pleural or exirapleural secondary deposits which may be
single or multiple or more rarely with a benign tumour such as a peripherally situated neurofibroma

o e e

P

IS

P
Fig 29 —Interlobar pleural effusion (teral vew) Artow  Fig 30 —Tnterlobar effusion into horizontal fis ure only
poInts 10 the nyht dome of the diaphragm _ Spindie shaped  {lateral view) . \Trow points to a line shadow caused by som
shadow passes upwards and backward from thsm the hne  thickening of the mam interlobar fssure which meets the
of the main fissure with a forward extension of the shadow night dome 1} inches behind the sternum  The spindl
1nto the horizontal fissure  Opac ty of the postertor recess | shaped shadow 1s superimposed on the 1 ne shadow of the
caused by a free plural effusion which 13 al o present  thickened horizontal fissure atong the edge of the effusion
Mdopaths tuberculous cfusion It was just as clearly d marcated m the anteriar v w

Interiobar pleurel effusion

An interlobar pleural effusion 15 not very common except as an extenston of a general peripheral
effusion It results in a rather charactenistic spindle shaped or sausage shaped homogeneous shadow
with well demarcated margins lying withits central axis in the expected position of one of the interlobar
fissures

In an anterior view the shadow will be particulasly well demarcated if 1t hies in the region of the hon
zontal fissure when it will meet the sicth night nib in the axilla  1f 1t lies only 1in some part of the main
fissure the shadow wll be less well defined 1n this view but will be very clearly defined 1n a lateral view
(Fig 29} In this view the shadow may be seen to he anywhere along the course of the main fissure
which can be indicated by a hine drawn from the postero-infenor angle of the body ot the fourth
thoracic vertebra extending downwards and forwards to meet the diaphragm [-1% inches behind the
sternum  Sometimes the effusion is confined to the horizontal fissure 10 which case it will le along a
hine drawn horizontally fornards from the mamn fissure starting just below the tracheal translucency

T



HOMOGENEQOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

and reaching to the sternum (Fig 30) It may extend into both fissures as lustrated n Fig 29 and
may be 1issociated with some shadowing from flnd 1n the more penpheral part of the pleural cavin
If 1t 15 situated at the upper postenior end of the marmn fissure only the Jower end of the shadow wil
be spindle shaped since the upper end will lte agamnst the main pleural canity and postenior chest wall
I 1t Lies 1t the lower extremity of the main fissure only the upper end will taper and be drawn out 1nte
a thin Ime whilst the lower end will widen out mto a tnangular shadow with 1ts base mergng into th
shadow of the diaphragm (Fig 34)

Generally there 1s a thin Iinear extenston beyond the shadow of the effusion at one or both ends due
to a continuation of the pleural thickening alony, the line of the fissure a feature which mav be sen
most clearly in lateral view tomograms  These will also confirm that the vessel pattern 1 the nuarby
lung 15 normal a feature which will distinguish the shadow from that of an atelectatic shrunken midde
lobe

A neoplastic mass adjacent to an mterlobar fissure may transgress the pleural boundary and produce
an oval shadow with a convex bulge exther side of the predicted fissure line 1t will then be indistinemsh
able from the shadow of an interlobar effusion  More often the shadow of a neoplasm 1s rather mor
cireular or lobulated and rather less well demarcated than that of an mterlobar effusion

Antertorly encysted pleural effusion

An amenorly encysted pleural effusion tends to Lie rather medially so that its shadow may merse
with that of the heart  In a lateral view 1t will be seen to be behind the sternum and it usually hasz
well defined margin which 15 posterorly convex if the effosion 15 relatively high up or posteniorh
concave 1f 1t continues down onto the diaphragm or extends backwards into the horizontal fissure
It 1t extends mto the honzontal fissure 1t will have to be distinguished from a lesion of the mddl
lote The normal position of the mam fissure which will probably be thickened and therefore partl
isible and the normal pattern of the ruddle lobe vessels and bronchr shown if necessary 1n tomograms,
will senve to differentiate the two conditions  Differentration from a retrosternal medrastinal tumour
may be difficult  The diaphragm tends to be independent of such a tumour whereas it 1s often drawn
up towards and therefore merges nto the shadow of an effusion

Posteriorly encysted pleural effusion

The large homogeneous shadow produced by 2 postenorly encysted pleural effusion may be confusi
1if seen onVI) 1n the antenior (or postenor) view (Fig 31) Its nature will however be apparent [mmb:
lateral view 1 which 1t will be seen to Le well posteriorly extending bachwards as far as the nha
1t will extend antenorly for a vanable distance depending on the stze of the effusion and end mflxhe
moderately well defined antertor convex margn (Fig 32)  Unless 1t 1s exceptionally large mosthat "
shadow will lie behind the predicted Iine of the wnterlobar fissure which may be vsible so thal l‘
anatomucal extent and antenor convex margin will differentiate 1t from a consolidation of the 2p¢
of the lower lobe or postertor basal segment

If s verv large ltspsxtuat\on would correspond closely to that of a large lower lobe abscess 10 hsug’:
a case the panen; would be too 1l for elaborate radiclogical imestigations such as bronchogrr:lli :{ru
tomography which would differentiate these two conditions by showing bronchi m the ?\paqhadow
1n a consohdation With abscess  An effusion however 15 much the commoner cause of suc als R e
and should therefore be considered first A well-exposed posterior and a lateral view c:;_n al ‘:miturt
obtamned and these radiographs will serve as a guide 1n selecting the most favourable site for p!

d aspiration 1s indcated
If?\ flurd level l}f’c presence of which may lead to a mustaken diagnosis of a lung absee:sbsC :;:il::um
1 an encysted effuston particularly when it 1s fairly acute and hes posteriorly It may; e roncho-
a previous diagnostic aspiration with the umntentional introduction of some ar or of
ula or even of a gas forming orgamsm on

ple\‘:'l?elnﬁssttxrglnl dramage of%llle effusion 1s contemplated 1t 15 useful to mark its lol\]\ er lem;; ]ms;c:l:: o
toanb Ths s easih achieved by introducing 5 mullibtres of jodized K;ll m(;r 1l i i:;ocmphs e
the time of the diagnosuc aspirauion  Well-exposed postenior view and z;l:: 0\|e\ e ed 1
then taken with the patient sittng up (Figs 33 and 34) and the lower limut of the opagl
relation to the postenior part of the particular nb
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Fig 31 —Posteriorly encysted fluid (anterior view) The ar  Fig 32 —Same case (lateral tew)
roducmg the flud devel 15 from a diagno fic aspiration
Mal aged 59years Post pneumonic streptococcal empyema
Cough sputum high [ ver and leucocytosis

Arrow marks the anterior

limit of the cmpyema cavity The distance between the fiuid
1 vel and the arrow ind cates the thickness of its wail

-t 4

big 33 —Same case  Arrow marks the | wer Imit of ixhized  Fig 34—Same case as Fg 31 (lateral view patient s tt ng}
ol mtroduced at the ime of @ d §0 1k a pirat on in order Arrow marks an interlobar cxten 1on of the fuid  Su gal
to Ixcal ze the fe ¢l of the e ttom of the ca 1ty in relat on to dranage and rapd recosery




HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE: OR DISTRIBUTION
Pleural sinograms

Following surgical drainage of an empyema or lung abscess a sinogram may be needed to outlize
the sinus track and to show the size of the residual cavity which 1t 15 draimng and the relation between
the cavity and the sinus and drainage tube The technique used vartes according to the purpose of the
nvestigation m each case

The size of the restdual space or cavity 1s best shown 1f the contrast medium 1s ntroduced while the
patient 1s Iying and the radiographs taken with the patient still in this position  The contrast medum
will then outline the whole of the cavity to which 1t has access, although 1t may not show the drammno
sinus

The refation of the cawity to the sinus track and drainage tube 1s most readily ascertamed from
sinograms taken with the patient 1 an upright positton  The contrast medium (usually rodized of)
1s 1njected down the drainage tube actually 1n use and 1 sivr Since this rubber dramage tube s often
of relatively wide bore 1t 15 necessary to have an intermedate comeal connecting prece which will §t
any size of dramage tube ltkely to be used  this 1s fitted between the tube and the synnge  The spact
between the tube and the sinus wall should not be tightly packed with wool for fear of an orl embolus
but if the patient lies with the opening of the stnus uppermost the contrast medium runs in almost by
gravity The syringe is withdrawn and the (ube temporarily blocked with a wooden sprgot At ths
stage the tube may be lightly packed round with wool to stop the medium from running out between
1t and the sinus wall  The patient then sits up while anterior (or postertor) and the appropnate lateral
view radiographs are taken  These will show whether the sinus track starts at the bottom of the cavity
which will help dependent dramage or whether 1t emerges a short way up so that there 1s a dependent
pocket below the exit  The radiographs will also show whether the tube 1s of the correct length 12
encourage natural closure of the space or whether 1t 15 too far in so that the drainage 15 not complete
or not 1n far enough so that there 1s danger of premature narrowing of the sinus track

Should a bronchopleural fistula be suspected an absorbable medium such as oily propyliodont
(Dionosil) may be ndicated  The site of the fistula and the state of the nearby bronchu will generally
be shown on the sinogram

Apical pleural opacity

An apical pleural opacity due to a cap of thickened pleura or an effusion over the apex 15 not
uncommon and 1s generally secondary to an underlying parenchymal tuberculous leston  The shadt:;
15 homogeneous and usually has a well defined fenior concave margin  If the trachea 1s de\mth
towards the shadow as is usually the case 1t must be differentiated from an atelectasts (Wi
bronchostenos:s) of an upper lobe particularly on the right side but none of the other changes se¢?
1 atelectasis will be present such as alteration m the vascular pattern fissure displacement con:i
pensatory emphysema or bronchial occlusion on tomography If the trachea 1s not deviated a‘l‘x
there are no chinical clues such an apical opacity seen for the first time 1n an elderly male may i
mdistinguishable from a neoplasm in this region A neoplasm will be suspected |f‘nb erosion ca‘ﬂ o
seen on the plamn radiograpbs or d d by phy and tul osis 1f under! )zhc
parenchymal small circular shadows can be seen  Semal x ray observation will eventually %de
correct diagnosss but whether such a waiting peniod 1s justified without exploration must be dec
 each case on clinical grounds

Medsastnal pleural effuston s

An encysted effusion of the mediastinal pleura 1s uncommon Tt will result n a horfr_m]%ca:mS
shadow with a very well defined lateral convex border projecting into the translucent lung letcd ot
35and 36) Medually 1t will merge with the heart shadow and will not be separately dema;ca“ na
1t It will therefore be simular to an encysted penrcardial effusion or ciena tumour oj‘ the ef om
lateral view 1t will often he retrosternally and will thus be indist on t(l;e craphs o
mediastinal space effusion a mediastinal tumour or an aneurysm of the ascending aort e 10
there will be some mdication of the cause such as a pulmonary shadow suggesting "fl;usxon et
a lung leston or occlusion of a costo phrenic recess to indicate pleural thickening or e

sites on that side

30




LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

———— e remaper—
T .

-

o
»
| e'ﬁ

|

,
12
b ;
¢

1

Fig 35 —Mediasunal pleural effuston on the right s de Femal
aged 6 years Recent onset of cough sputum and tired tess
Fever 103 F Milary shadows in the Jung  Som fluid
obtained on asp ration  tubercle bacills in sputum and on
<culture of flud

v - 54

Fip 3~ Ab ndned extraplevrat pr um thorax on the nght
4 wth the air repl ced by flu'd  Regeneraung posten
artofthef urthnt Abandoned intrapl ral pncum thoras
on the left s de with i replaed byflugt F1at n of the
deft dome fe ma phren anterrupt \.

S

Fig 36 — Same case (fateralgaew)  The shadow of the flud s

supermposed on the heart shadow It reaches the sternum
in front  Arfow marks the posterior margin _ Diaphragm
normal and posterior _recess clear  Resolution  after
steeptomyein and PAS Well 2 years Jater

F g 3% —Plombage on Jeft side with sol d hucite hall  Sume

Fres ure alfophy of postenor parts of second and third ribs
Opcrat ndonef rleftupper lobe tuberculousca dty €3 ity
closure 3 bleved sputym previcusty 1os e hecame REFIUNE

o rocurrence 4 3¢ rs fater  Reght arufiial peumo



HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

Abandoned pneumothoras space

An old abandoned artificial pneuﬂothorax space may fill up with fluid as the air absorbs and result
n an encysted pleural effusion (Fig' 37) The x ray appearances are the same as those just descnibed
but certam sites are more common for an abandoned pneumothorax than for an acute pleunsy with
effusion  The apex for example 1s 2 common site the homogeneous shadow being well demarcated
below with an inferior concave curve  Frequently there 1s deviation of the trachea towards the shadoy
Thus 15 usually caused by the mability of the re expanding lung to come out fully as a result of the healino
of lesions with shrinkage of nssue and other factors of which adhesions to the thickened pleura may
be one Proof of this 1s found when removal of the thickened pleura by a decortication operation
followed by full expansion of the lung and a return of the trachea to 1ts normal central position  Ths
may also occur following disappearance of the pleural shadow which 1s more likely to bedye to
absorption of fluid than resolution and disappearance of fibrous tissue LT

A somewhat similar shadow 13 seen 1n the aprcal region following an extrapleural pneumothorat
if the air 1s eventually replaced by fluid (Fig 37) Partial resection of one of the ribs 1s often necessary
during the mitial stages of the operation and the gap in the nb or the deformity of the nib asu
regenerates as well as the chinical history will indicate that the shadow 1s probably due to extrapleural
and not mtrapleural flurd  If the replacement of the air 1s with o1l as in an oleothorax the shado
will be of a similar radio opacity but if there 15 some exudate as well the o1l may float above this and
the radio opacity be sufficiently different to give a horizontal level demarcating the rather more opaque
exudate from the lighter o1t

Another common site for the intrapleural flnd following a pneumothorax 1s down the axilla (Fig 37)
The homogeneous shadow may be a continuation of an apical effusion or may start just below the
clavicle and continue down the avilla sometimes reaching to the diaphragm It may be quite a narros
band or several centimetres wide and 1t generally has a well defined medial margn which 1s rather
straighter than that seen with an acute axillary encysted effusion

A third posstion 15 1n the lower half of the chest where the fluid 1s encysted 1n a thin layer posterorl
and gives a homogeneous haze over the lower zone with a poorly defined upper margin It may 1
difficult to 1dentify such a thin layer of flutd in the plain lateral view but lateral view tomograms %
show 1t clearly and thus confirm the nature of the haze

Apical plombage '

Another homogeneous shadow over the apex and upper part of a lung field 1s seen followmng al;
extrapleural plombage with solid lucite balls (Fig 38) The surrounding exudate and fibrous llsS!:i
are of much the same radio opacity as the balls so that the latter cannot be separately xdennﬁeh
The history will usually indicate the nature of the homogeneous shadow the lower margin of whlr‘
either slopes downwards and outwards or ltes more or less horizontal with a shght inferior con¥¢!
curve

LoBarR CONSOLIDATION
(LARGE HOMOGENEOUS SHADOW WITHOUT GROSS SHRINKAGE)

A large homogeneous shadow occupying the normal position of a lobe but without cude"c:ou‘-\
fissure displ. t and therefore of gross shrinkage may be caused by a massl;e o
sohidation of the wholc or a large part of a lobe  This in turn may be due to a great vanety clf EIS’“NI
1n any of which the alveolar air 1 a Iobe 1s replaced by flud or cells for example bactcnad oastcrs
pneumonta  pulmonary oedema from circulatory fallure noxious gases or blo?heTlcal ;:SlocaH)
invaston by neoplastic cells 1n some fofms of ¢ lymp or other  tor x1ay
mvasive neoplasm such as alveolar cell carcinoma {pulmonary adenomatosis) or mjury
or radium therapy - cavst

The x ray app‘e’amnces are the same whatever the cause of the consohdation  In most cases ;Xh:m"m
1s obvious on climeal dagnosis but 1n a few cases there are no clues to the diagnosis mlt "t
stages of the imestigations  Sometimes ¢ven a bacterial consolidation may cause smgg a\ru):nually
disturbance to the patient whilst a lobar consohdation from some forms of neoplasm may be

asymptomatic
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LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

Fig_39 —Consolidation of the anterior and posterior segments
& tho nght unper Tobe and nearby parts of the apical sepment
Bacterul pncumonia  The hortzontal fissure forming th
Tower border of the shadow shows a slight mf rior concave
cunature thus tnd cating some shrinkage of the lobe

i

F1g 41 —ConscIat 0 of the left lower
Ppreumc aty

Tobe

B “terual
Atrow puints o (he gas eap of the stomach

H

oy 4
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Fig 40 —Same case (laterat view) Shadow sharply demarcated

atmterlobar fissures and poorly d marcared where 1t borders
onthe apr al segment  In this vi w the shight clevation of the

horizonta) fi sure indicates some shrnkage of the lobe
here was no stenosts of the lobar bronchus and resalution
was rapi

-
_..1’-~,‘

4 —Same care tlateral view}

Fg
me upper part of which indicates the k ¢ of 1he keft d »me

Affow points to gas cap



HOMOGENEQUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

Frequently only a part of the lobe 1s consolidated a common finding with the present form of duscas:
and present methods of treatment  The presence of a poorly demarcated edge to the shadow (usually
the upper border) where 1t 1s adjacent to a small area of still aerated lung 1s an important feature 1n the
x ray diagnosis (Fig 39) The exact site or extent of the still aerated portion or the margn of the shadow
bordering on this will be the same whatever the cause of the consohdation and will therefore gueno
clues to the diagnosis  An alveolar carctoma (pulmonary adenomatosis) may occupy the same ares
as a bacterral pneumoma and have the same 1ll defined margin where 1t borders on st aerated
Jung whilst a bacterial pneumoma may be circular and simulate a neoplasm for a short time
(Fig 55)

D

between a pl mvading or pushing the lung tissue aside from one nfiltrating the
intra alveolar spaces can only be made on histological examination

Distinction between consolidation with or without lung shrinkage and an unusual effusion can often
be made from tomograms if there 1s any doubt concerniug the nature of the shadow In consolidation
without bronchostenosis these will show the larger amr contaming broncht lymg within the opaque
area (Fig 62) a feature which will not be seen 1f the opacity 1s pleural  In consolidation with bronchial
occlusion the bronchostenosts will be seen 1n the tomograms and these will serve further to differentiate
the shadow from that of a pleural effusion by demonstrating the alteration of vessel pattern and fissure
displacement which are so charactenstic of those conditions associated with lobar shrinkage

Resolution of a consolidation of a lobe 1s often somewhat uneven and some areas re aerate mor
rapudly than others with the result that the shadow at this stage 1s no longer homogeneous

When the whole lobe 1s consolidated the resulting shadow corresponds 1n size shape and position
with the expected configuration of the lobe (Fig 42) The imterlobar fissure winch corresponds with
the well demarcated adjacent border of the consolidated lobe 15 either not displaced at all or 1s ol
shightly displaced i the direction of the shadow In the latter case the shght shrinkage of the lobe
due to collapse of some alveolar groups  This shight shrinkage of the lobe 15 1n marked contrast to the
shadows seen resulting from Jobar bronchial obstruction when the decrease 1n size 1s commonly greate?
and 1s clearly shown by the considerable displacement of the interlobar fissure  (Compare Fig H
showing consolidation of the middle lobe with Fig 75 showing atelectasis of the muddle lobe from
bronchostenosis )

The trachea 1s either not displaced at all or 1s displaced slightly towards theshadow The heatt
1s not displaced but the diaphragm may be raised and show some restriction of movement

Comparison with lobar atelectasis

The examples of consolidation with very little or no collapse which are shown 1 Figs 39-44 shoutd
be compared with the shadows seen when there 1s gross lobar shninkage or atelectasts often distal 1©
stenosis of a lobar bronchus and which are 1llustrated in Figs 63-90

It must be admtted that the radiographic picture 1s not always as clear cut as i many of thes®
Mlustrations  For nstance a bronchial occlusion from a carcinoma may show comparatively ntle
lobar shrinkage 1f the neoplasm occupies most of the lobe or if the distal mflammatory changes ar¢
severe and the bronchi much dilated and filled with muews or pus (Fig 72)

More rarely a chronic pneumonia may proceed to gross lobar shrinkage or collapse without there b;"‘:
any stenosis of the lobar bronchus and without obvious cavitation or fibrosss so that the sha :7
remains homogeneous Such a case 1s shown 1 Fig 61 At first the appearances were sumilar to g A
and indicated consolidation with the antero supertor border passing downwards and forwards 1
well defined straight line  In the course of a few weeks the shadow became smaller the fissure mo‘lc’;‘;
postertorly and showing a well marked antenor concave curve  In fact the appearances were dent
with those seen with collapse of a left lower lobe distal to a lower lobe bronchostenosis

The mechamsm of this shrinkage or atelectasts 1s uncertain  In this particular case hmnchoswgz
was normal and the larger bronchial arr translucencies were normal on tomography as well asller
examnation of the resected lobe There may have been occlusion of a sufficient number of the sma o
broncht to block the access of air and thus cause the callapse  Dunng the early stages of resull;;ds
of an acute pneumonma a stmilar but more hmited lobar shrinkage with fissure displacement to®
the opaque area 1s often seen lasting for a few days
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Right upper lobe consohdation

Consolidation of the whole of the right upper lobe 1s not very common 1n adults but 1s seen more
frequently 1n young patients The shadow extends from the apex downwards to end 1n the anterior
view radiograph with a well defined tferior margin runming honzontally to meet the sixth nib in the
aullta and thus corresponding to the normat position of the honizontal fissure  In the fateral view the
shadow has a well defined posterior margin running downwards and forwards along the normal line
of the matn fissure as far as the level of the lower end of the tracheal translucency from which point
1t has a well defined 1nferior margin running directly forwards in a line corresponding to the normat
posiion of the honizontal fissure  (See Tigs 39 and 40 which apart {rom the translucent apical
scgment show similar x ray appearances to those of right upper lobe consolidation )

Left upper lobe consolidation

Consobdation of the whole of the left upper lobe 15 seen 1n the lateral view as a homoteneous shadow
with a well defined postero mferior margin corresponding to the normal positton of the main fissure
It extends down from the posterior infenor edge of the body of the fourth thoracic vertebra 1o meet
the diaphragm 1-14 inches behind the sternum  Sometimes the lingula 1s not affected 1n which case
the shadow has 2 poorly demarcated lower margin at a level corresponding to the lower end of the
tracheal transluccney

Right muddle lobe consolidation

Consolidation of the tight middle lobe ts tlustrated 1 Figs d3and 44 Ta the antenior view the upper
border of the shadow 1s sharply defined as 1t runs honizontally to meet the sixth rib 1n the axilla The
shadow occupies the rest of the lung field below this although if there 1s some acrated lung in the region
of the medial segment 1t may be less opaque near the nght heart border In the lateral view st has a

tig 43 }‘—s:Tr:ohmn of the nght middic Jobe  Female Fi}z 44 —Same case (laters! v ew)  Arrow marks positton of

aged grade bacterial pneumeniaTesol o in

ft dome The shadow of the nght d-me
3wechs The shad w s sharply d marcated above by the 1t The shadow ¢ fthe consol dsted lobe .uh':,;‘.‘y".,’;,‘.:"é?és
h nzontal fisure  SIght elevaton of the PERt dome by the nterl bar fissures  The honzontal I urc f mon

Uears may be shightly to the night ot the post on of the Vhe upper margn stog & d
ey ol T il T L e s et oy & it imtasing e
mdicates some fotat of of the patient to the night. main fisSure 15 quite straight and s m the normal post on’

of the hissure
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triangular shape with the apex near the lower end of the tracheal translucency  From here the we
defined upper border runs directly forwards to mect the sternum  If there 15 shght Tung shrinkace ths
border may be inchned shghtly downwards The postero-inferior border 1s also sharply defined 2.4
runs downwards and fornards to meet the diaphragm 1} inches behind the sternum  The shados 5
very different from that seen when there 15 marked shrninkage of the lobe Fig 75 for examp._
tlustrates the small size of the shadow the greater downward mclination of the supenor border 2.1
the forward displacement of the posterior border which corresponds to the displaced main fissure 2.t
has a posterior concave cunature which are all indications of the lobar shrinkage secondary 1 ths
case to bronchostenosts and atelectasis

Louer lobe consolidation

Consolidation of the nght lower lobe giies an appearance almost rdentical to that of the left lower
lobe lustrated in Figs 41 and 42 In the apierior view Tl upper margin of 168 shadow 1s podh
defined and usually hes 1n the regron of the second Tib anteriorly though 1t may not_exlend quikt 2

igh as this )f thereis some shrinkage © Of U the exiteme mm

ower lobe 1s still aerated  In the lateral view the shadow 1s well demarcated antero-superioyl

hine of the interlobar fissure whichTies either in 1ts expected position o slightly posteriorly to the

Consolidation with effusion

if a small effusion develops while the lower lobe consolidation 1s sull present the shadow ma
remam homogeneous and show little or no alteration 1n size shape or position In fact the shados
of the flud cannot be separately 1dentified unless some aerated lung 1s present between the two
unless the consolidation 1s beginming to resolve so that this part of the shadow 1s no longer homogeneo.s
or unless the shadow of the effusion extends up the axilla as a hine shadow beyond the mam basl
shadow

SEGMENTAL CONSOLIDATION

Consolidation of a segment or part of a seg results 1n a h 3 roughly triangular &
prramdal shadow examples of which are illustrated m Figs 45-60 To call these lnangular:1
pyramudal shadows  segmental shadows 1s not howeser justified since there 15 as yet no confirm
correlation between thetr appearance on the radiograph and the morbid histology of the lesion which
they represent  The localization of the shadow to a particular segment can be deternuned with accuma
but not exactly how much of the segment 1s ivolved  Esen if the whole segment 15 consohdat
the shadow 1s only clearly demarcated where 1t adjoms an nterlobar fissure and 15 til-defined where1t
adjoms another segment becawse of the interdigitations at the so called segmental plane In addinon
the consohdanion near this plane 1s frequently mcomplete so that one margin of the shadow does not

extend as far as the predicted 1t dary An le of this 1s shown in Fig 58 wherethe
shadow covers only the lower part of the posterior segment of the right upper Jobe "
When the ¢ lidation 15 fined to a sub t only 1t 1s even more difficult to determ!

how much of the sub-segmental area 1s mvolved The presence of a small tnangular shadow I‘:?r;\
1ts apex pownting towards the hilum 15 suggestive of a sub-segmental consolidation and 15 pamcuom:
common m the basal region 1n cases of so called  asptration pneumoma  and In virus pm]:ubmonth
Where bronchograms have been done at a later date the distribution of the shghtly abnormal flm“
supeest that the lesion did not invohve a complete segment  In more chronic cases due to !U;Cn;l ot
the examination of the specimen after resection shows neither the evact anatomcal boundan
whether these are strictly confined to one segment or a sub-segment ) ) are 1t
These tnangular shadows rep g a ] or partial e ]
mfrequently found dunng a routine X ray examination for some other purpose sl_xlf: ash:doui ot
radiograph of nurses or students and they generally resofve withmn a fortmght e s e
commonly seen 1n the winter months especially af there 1s an epidemic of upper rcspxmsml;)’phm
imfection They are also seen 1n some cases of asthmauc bronchitis with or without eorlomhz
when they are commonly found in the upper lobes  Thev are seen in many obs;urc m;;s o s
consold. such as are found 1 association with rheumatoid arthntis and pe

nodosa
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LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

Fig 45 —Consolidation of the medul segment of middle Fig 4¢ ~Same <ase (Jateral wicw)  Opacity n_ sterrio-
Tobe(5) Thecosto-phrenicregiont cl-ar and thed aphragm  disphragmatic angle Th straight po terior margin corres
s shightty elvated  Bacterial pneumonia ponds to the expected posthion of the 1Nt obar f sure
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Tig 47C nsof Jatcn of the lateral scpme t of themiddle  Fg 48 —Same case (teral v ew)  Arvow marks Inc of
I betd) Ractenal prevn na thakened interlobar s re
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HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

Fi_ 49 —C n ohdan n po’¥ por seem nt 1 ht upper lob. ¢ 1 /F12 S0 —Same case (lateral view) Arrow marks potnt
The ne (tthe b niz ndaln ur__ viible ] bl marein f consohidated area  The aaterior margn of t

th mas  S== — & T shadow 1 poorty d marcated where it borders on the apa2
R 4 s oush abdiminal pam anor na scement  Rapiifesolution  Radiceraphsof luneaforme't
nd  mitne  Hich fev rand rapi pul later w re normal !
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— s lefl
basal ~cement rght lower Fi  5..—Same case tlateral view)  Arrcw marl
LT T e Rechtd me vible abe €1t



LARGE HOMOGENEQUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

Upper lob. segmental consolidation

Consolidation of the apical segment of the right upper lobe 15 not very common The resulting
triangular shadow occupies roughly the same area as the translucent zone which 1n Figs 39 and 40
hes between the areas of opacity representing the consolidated anterior and posterior segments  In
this particular example the consolidation has spread beyond the segmental boundaries so that In fact
the shadow of a consolidated apical segment would be rather larger than the translucent zone and
the lateral view particulatly would extend down to the level of the wnterlobar fissure

Consolidation of the anterior segment alone 1s much more common  In the antenor view the shadow
1s sharply demarcated below by the honzontal fissure and therefore has a sharply defined margin
runnsng strasght across the lung field to meet the sixth r1b in the auilla  If there 1s some shrinkage of
the consolidated segment this margm 1s slightly concave downwards The upper margin 1s rather
poorly defined and beyond 1t the apex and the region medially just below the clavicle remain translucent
In the Jateral view the shadow extends from the middle of the chest to the sternum and 1ts well defined
lower margin 1s clearly seen

Consolidatson of the postenior segment of the upper lobe gives 2 very similar shadow to the anter
scgmemmmmﬁm’—”Jm ¥ well defined _but 1t does
6T feach quile 45 1ow a5 The hosnizontal fissure which is seen as a faint linear shadow 2-3 ml) S
below 1. ¥ 4 Jateral view the shadow Ties posteriorly and has a well defined margin where 1t 1s
demarcated by the upper end of the main interlobar fissure (Fig 50}

Cousaldation of the postenor segment on the Jet s1de 1 psualy 1ssomnicd with cozsolidihon of” A2
the apreal segment™ an combined_shidow_occupies the medial hail one The
lateral marglﬁ of this M\M _

The anterior segment of the 1ol upper Iobe on The other hand 1s occasionally the only seyment
to be consolidated  The shadow 15 then stmilar to that of the anterior segment of the right upper lobe
already descnibed except that the lower margin borders on the lincula mstead of on the honizontal
fissure and 15 therefare less well defined

Lingular consolidation

Consolidation of the lingula 1s probably present more often than is realized since the shadow may
be very mnconspicuous or obscured by a latge breast shadow in the anterior view or by the heart shadow
m’[ﬁ?ﬁiﬁhﬁWﬁﬂr”Mue adjacent to the apex
oF ihe heart, but sometimes 4 more dcf mnem—'ﬁ———’—lﬁ— pacity can be seen_as in Fig 59 The lower part
of The Tung above the costo phrenic recess remains clear —

fi the lateral Sicw (he shadow is superimposed on that of the heart It 1s sharply demarcated
postenorly by the line of the inferIobar fissure which 1s not displaced nd runs in a straieht line down
wards and {orwards iy straight posterior margin 1s characterstic and should be compared

with that Shown in Fig 90 which owing to bronchostenosts and shrnhage of 1he Jobe Is posieriorly

concve Anteriorly the shadow of a lingular consolidation retches to the sternd diaphragmatic angle
butis pooMmmﬂWmulﬁwL——wm

Consolidation of the postero mlerior part of the Ting! jacent to the mam fissure may be
associated with consohdation of the postenior sezment of the upper lobe In the anterior view a
tnangular shadow 1s seen with sts bast in the mid axilia and 1ts apex at the hlum (Fig 57 In the lateral
view (Fig 58) the shadow of both scgments are sharply demarcated postero finiorly by the line of the
1nterlobar fissure  Antenorly both are poorly defined as they approach the apical seement of the
upper fobe and the supcrior part of the lingula respectively mainly because the consohdation of the
segments s usually mcomplete

Middlc fobe segmental consolidation

Consolidation of the medial segment of the muddle lobe may give no more than a fant area of
clofiling adjacunt to the nght heart border in the anterior Micw (Fig 43)  Such a shadow 1o cast [y
MBLIXCH Tor a breast or muscle shadow oF may even be overlooked  In the lateral vigw howerer
it stands out quite clearly (Fig 46)  Posterorly 1t 15 sharply demarcated by the Tower end of the main
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HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE, SIZE, OR DISTRIBUTION

Fi 3 Ccnsolidation of the apical seement of the left lov er  Fig 54 —Same case (lateral vicw)  Atrow pomts to antene

lbe 1F)  Shadow poorh demarcated Male ustd 9 ears margin of shadow whi h 1s well demarcated by the mterloba
Bat ral poeumonma  Rapid resolunon  Lunss  lear a fissure anteriorhy but poorly demarcated inferiorly where te
{ rmueht later adjacent to the posterior basal segment

~

Co ,#",

Fi 6 —Same case (lateral view) The black arrow po st

Fie 55 —C nwldau n of the api=al seement of ncht lower
I bet6) Croular hajow mustuken [ rancoplam  Ablo the ap cal sezment of the neht Jower lobe  The vhllf‘:'l{"';;
comolidated antenorl and pan  f lateral basal sesment  pomis 10 the interlobar septum with the smdow of 1
Ba-terual pn umonia with rap d rese lotion and droppearance consoldated anter ¢ and latera) basal segments just

of all had ws



LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

tig $7 —Consoldation of the pusterior segment of the left  Fig $8 —Same case (lateral icw)  Arrow marks posterior

upper loby and part of hngul1 -~ Male aged 40 years  Sudden bord r of heart  Both segments are starply demarcated

anset of Lit chest pam malaise cough With rusty sputurn posieriotly by the nterlobar Aissure which 1s not d splaced

and Jeucocytosis  Rapid resolutron but pocrly d marcated anteriarly because thie part of the
segment is stifl acrated

Fgs Cwm x.uu n fthelng i Tubercu! u pneumwna Fg 60 —Same case
tlateral vicw)  Whte gmow murk man
Female aped rs. Rewlut nen medical tre tment nmre Ha & onc marks ight dome  left dome ju tabo ¢ 1t



HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

fissure which 1s not displaced  Inferiorly 1t occupies the sterno diaphragmatic angle above 1t 15 le
clearly demarcated and does not extend as far towards the hilum nor along the posterior hall of th
hutizon Te as in the case of consolidation of the WholE of The midd[e Tobe (Compare with Fie &)

Tthe breasis are Targe or the patient obese s0 thai the shadow 15 mdistinct confirmation of thes
charactenistic appearances 1s readily obtained from a right lateral view tomograph

A consol %iated h!er'lbegmenl of the mlgg g Jobe gives a more conspicuous shadow than the medial

segment in the antenior view usually being more clearly demarcated above by (he Tiic of The Rorzont,
fissare (the case 1Mustrated in Fig 47 1s a rather udusnally 11l defined example because the base ol the
posterior segment 15 also consolidated) The shadow exi the axilla almost to the costo-
phrentc recess  An area of normal lung s smmmmmm

TIEMC reces
angle” In WW S conspicuos, BUT T JUST bé Seer either parih
§lipenimposed on_or lying just below the hilar vascular shadow It occupies a rather broad trianguler
zo%mmof the honizontal fissure and behind by
the mamn ﬁssuWﬁMwml dreitations
into the medal segme@m’%%mmmmm
rémans clear Again theadow and Tissure Ties caf be more clearly demonstrated 1n nght Tt

tomograms than in the plain radiographs

Lower lobe segmental consolidation

Consolidation of the apical segment of the lower lobe on erther side 1s usually mcomplete but when
most of the segment 1s consolidated a characteristic homogeneous shadow 1s seen  In the anterior vied
1t 15 11! defined and spreads out from the region of the hilum 1nto the mid zone It may reach as far
as the axilla (Fig 53) In the lateral view the shadow is roughly circular and tends to be partly obscured
by the superimposed vertebral scapular and lower axillary muscle shadows Antero superiorly it s
demarcated by the upper third of the main fissure but the line of this 1s generally indtstinct in the plam
lateral view  Antero inferiorly 1t curves downwards and backwards (Fig 54) and 1s poorly demarcated
where 1t 15 adjacent to the posterior basal segment  The shadow of the consolidated area and thit
ot the upper end of the man fissure can be seen much more clearly mn a lateral view tomogram than1t
a plamn lateral view ’

Consolidation of any of the basal segments 1 quite common especially as a result of a so callen

aspiration pneumonta Usually only a part of one segment 1s consolidated giving a rather sma!
tnangular shadow with its apex towards the hilum and its base on the draphragm  Quite commonls
a part of a neighbouring segment 1s also affected neither segment being totally consolidated i

Consolidation of the anterior basal segment 1s more commonly seen on the right than on the left
stde The shadow les rather medially 1n the anterior view In the lateral view (Fig 56) 1t 1s well
demarcated anteriorly where it borders on the lower end of the mam Fssure  {In Figs 55 and 561b¢
lateral basal segment 1s also partly consolidated )

In consolidation of the lateral basal segment the shadow lies 1n the outer half of the lung field 1 the
antertor vies occupying the costo phrentc recess  In the lateral view 1t 1s triangular tn shape and lies
1n the middle of the lung (rather more posteriotly than the shadow of the anterior basal segment seen
n Fig 56) and barely reaches the interlobar fissure .

Consolidation of the posterior basal segment 1s common on either side particularly 1n chlldr!lL
In the antenior view the roughly triangular shadow extends from the hilum almost to the costo ph"?ht
recess (Fig 51) It 1s often not very clearly demarcated laterally but reaches the diaphragm in o
medial half  In the lateral view (Fig 52) 1t 1s poorly demarcated where 1t borders on the apical segm: o
of the lower lobe aboyve and the other basal segments anteriorly It extends down to occupy the poster
costo phrenic recess

LoBAR ATELECTASIS (OR COLLAPSE) FROM STENOSIS OF THE LOBAR BRONCHUS OR FROM
UNKRNOWN CAUSE

be
Stenosis with effective occlusion of a lobar bronchus results 1 atelectasis (or collapse) of !hf}:ollzgl
and the radiograph then shows a homogeneous shadow with evidence of lobar shrinkage Pla e and
cally there are almost imvariably other changes present apart from just arrlessness of the 10!
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LARGE HOMOGENLOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

consequent appositton of the alveolar and bronchiolar walls At the very least there 1s an outpouring
of fluid evudate 1nto the alveolr and usually there are varymng degrees of cellular exudate in fact
pacumonte consolidation with lung shrinkage  In addition there are varymng degrees of bronchial
dilatation with crosion or thickening of the walls of the larger bronchi and occluston of some of the
smaller ones In a long standing collapse the histological findings may include 1rregulanty of the
bronch: with papillary folding of the epithelium an increase 1n the thickness of the interlobular septa
and a decrease 1n the number of the alveolt  There 1s also capillary dilatation although it 1s known
that there 15 a decreased flow of blood through the coflapsed lobe

Lobar atelectass (or collapse) may also be present without any present evidunce of stenosis of the
lobar bronchus It may be the result of a previous transient occluston such as may result from the
pressure from enlarged tuberculous glands  These may subside so that the stenosis 1s reheved but the
lobe may rematn small and shrunken 1f irreversible changes have occurred which are most often the
result of a superadded infi Lobar atel may also be the end result of a chronic pneumonia
without there having been stenosis of the lobar bronchus at any ime  In such a case there 1s possibly
occlusion of a number or all of the smaller bronchs with resulting airlessness

-

e X -
Fig 68 —Consclidati n f the™l ft lower | be with pross  ig 6 —Same ase (later | sew tomoyraml A % mark
shrinkage ~ Mle ated 43 years  Sudd n onset |fi chest  awr-onta nng bropehi th pague hbe Cay tes are «en 0

pam and fever  Physi al sien dultn’s d meni hed breath the api=al nt Twomonths] ter cvected N stenrt

unds At first shidow ¢ rre pend ¢ 1o} wer | be and it of lirger bronchi Mu b d ase fbosi  nd non specic
then started 1o hrink bickwards Bronchosopy sh wed  nflammatory hanges Ca It €5Inapical sem nf o evidence
Putin lower | B but re stenosts € tubercut »s1s or neopla m

In those cases in which there 1s no longer stenosis of the Jobar bronchus the larger bronchi are filled
with air and arc wsually dilated so that they give tubular translucencies within the area of opacity in
a well exposed film or in tomoerams  On the other hand 1f there 1s bronchial occluston the opacity
of the shrunken lobe 1s quite homogencous in spite of the bronchiectasis since no air can £aIn access
1o the dilated bronchs which fill up with retained secretions or pus

The size of the ailess shrunken Jobe depends 1o some Lxtent on the durstion of the obstruction on
the severity of the distal bronchiewtasis and chronic § and on the di of the lung before
the occlusion whether proumal or distal became effective The smallest arrless Jobes are seen s hen the
stenosts 15 Jony, standing and when the distal lung changes are either shehit or of fate onset coming
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HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

on after the lung had collapsed—conditions which are most commonly fulfilled m tuberculous
endobronchitis and bronchial adenoma  The largest airless lobes are seen associated with a bronchi!
carcoma when much mflammation and retawned secretion had already occurred distal to the stenosis
before the effectine occlusion developed or when the neoplasm already occupied much of the lobe
In fact the lobar shrinkage may be so shght in such a case that the appearances on the plain radioeraph
simulate those of consohdation without shrinkage and without bronchostenosis (Fig 72)

The shape and position of the shadow depend on which lobe 1s collapsed the degree of shrinka ¢
and the presence or absence ot pleural adhesions The shrinkage 15 made obvious by the displaced
position of the interlobar fissure which corresponds to the border of the shadow where 1t 1s adjacent
toaerated lung A part of the fissure remote from the collapsed lobe may also be displaced an example
of this being the downward displacement of the horizontal fissure frequently seen with collapse of the
right lower lobe
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Fiz 63 —Atdxtay «f th Jett upper lobe Trachea t 1t Fie 64 —Samecase (lateralvs ) Afro pornts tol ’
Hiarvesel sh alatral on ey uthne wsthsmall ~ bord 1 of toneue ike shadow Tran lucunt ares bebuetl
radunn  off th muin tem at bncrmal ancle  F wer the front of thy and the sternum  No connulollrs s
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The radiosraph will otten show shight elevation of the diaphragm on the affected side especiall e

middle or lower lobe 1s imvolved  The heart and trachea may be slightly deviated to the affected i
but this 1s often not a very conspicuous feature or else cannot be demonstrated with certainty o“g‘s(
to the asymmetrical position of the patent or to shght scoltosis  Displacement of the trachea 1s m 3
commonly scen and most marked f an upper lobe 15 affected and displacement of the heart 1
tower lobe 1s atclectaue mall

The appearance of the neichbouring lobe 1s altered smce 1t has to occupy more space than it no b
would It will theretore show the X ray chanees of compensatory emphysema (see p 101) and “ll'm:l
shehtlv hypertranslucent relatnve to the other side the vessels will be more w idely spaced than no! "
and the man hilar vessel pattern will be altered  Thus alteration of

f the vascular pattern 1s som:tu;r: 1
sewn most clearly in tomograms and mav be an important diagnostic feature The tomograms
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LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

also show the encroachment of the shadow on the lobar bronchial air transhucency at the site of the
stenosts

Left upper {obe atelectasts

Left upper lobe b h with atel almost bly includes the ingula  In the antenior
view the characteristic appearance 15 a rather faint homogeneous opacity in the upper half of the left
lung with a poorly demarcated lower margin (Fig 63) It may not quite reach to the axilla or the apex
1f the lobe shrinks towards the hilum leaving the apex free to be occupied by the over inflated lower lobe
Vascular markings can be seen supcnmposed on the shadow but these are spread out so that there are
fewer per umt area than 1n a corresponding area on the right ssde  They are of course lower lobe
vessels lying behind the collapsed Jobe The hilum shadow 15 abnormal and 15 oval in shape with
vessels of smaller calibre than normal comung off at unusual angles Tomograms will show
this alteration of the vascular pattern very clexwly and may show the stenosts of the bronchus
as well

iz 63 —Atclectasts of the 1Tt upper lobe  Atrow marks  Fig & —Sim case (fateral wew)  Atrow marks anterior
Tat ral comvex e rd rof the lobw which has retracied med ally

bord r of lobe lying retrosternally  The shadow ¢ tends
and antetorly  Remaind t of lung more translucent and ba Award 1o the hutum where the cat { d eland cousimg
shows [ wer vessels than on the right  Lelt ¢ me same

thestenous ca 1sa d neshad w Fem 1 agod 19 years
1v¢! 95 nght indi*3t ng some relative eleval on ubercul us stenos s of the feft upper lobe bronchus

T the left laterat view quute charactenstic appearances are seen (Fig 63)  There 1s a tongue ke
shadow lying antenorly the postersor margin of which lies well 1 front of the expected hine of the
wterlobar fissure (that 1s in front of a line drawn from the lower postenor edge of the fourth thoracye
vertebra to meet the diaphragm 1} snches buhind the sternum) A fant 2-3 centimetre postenor
extension of the shadow can usually be identified jomming it to the hulum Antenorly the shadow either
reaches to the sternum or lies shightly postertor to it with a well-defined margin running downwards
a short distance behind the lower third the space between being then occupied by a part of the lower
lobe  The apex of the toneue  reaches to the diaphraem

Small of these app are seen The tongue may be very thin and narrow
with 115 apet well above the Jevel of the diaphragm f the lobe 1s very small and retracted upwards
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HOMOGENEOQUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

or it may be quite wide reaching the diaphragm and only dist hable from a hd. witho t
shrinkage by the posterior concave indentation of 1ts posterior margin  Occasionally especially n
children the lingula may escape or the lobe shrink 1n an upward and forward direction endine wa
a 2-3 cenumetre oval shadow 1n the retrosternal region (Fig 66) thus simulating a mediastinal tumour
Carcful inspection of the vascular pattern mn the anterior view (Fig 65) will reveal the chanoes desente?
abore and will thus indicate the correct diagnosis

Right upper lobe atelectasis

In a typical case of right upper lobe bronchostenosis with atelectasis the homogeneous opacty of
the shrunken lobe 1s scen in the anterior view radiograph extending from the hilum upwards and shohih
outwards with a well defined lateral margin  The shadow then continues laterally across the apt
where the lower margin has a well defined mfcrior concave curve (Fig 67)
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F‘]go\:'«:]r b:r‘;]ﬁf hruphen loby  Fower vesscls m the lung vess Is)  The shight lateral conv
below than on the left side and the differcnce between the 15 shown opposite the arrow

Tubercle bacills in a normal person (b) 1n Whi e
nght and left hilar shadows s shown I a normal person () 11 vl there 88 S0 of e
U e b s realouscadobron Tt above and The lower group pa sing do mear
upper fobu arrow () points ta a pulmonary vemn ,
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al to the stenosh
Three vanations of this shadow are seen  If there 1s much consohdation dist: he third

cross to meet !
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ferior conc
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W e relatively larger and the inferior margin ma; h
:Ptfcll:\lh\e‘ I;lilxll)lla (Fig 7%.) %&Ilemamely if the stenosis 15 fong standm%arll[d ths[t:
the lobe may shnnk to a very small size so that the lower half lying medial f)_f];:z b
be very inconspicuous on the radiograph and will simulate a widening of ‘mm nedia
The upper half of the collapsed lobe will still be seen passing across the ap;:t I eno
margin well above the clavicle A third more rare vanation 1s seen m: dang“m g s
slight distal changes 1f the lobe shrinks medually and downwards The sha ?“mum o
an:i 1n front of the mlum (Fig 69)and ma lateral view will reach to the ste

mediastinal tumour (Fig 70}
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LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

With all four types of shadows certamn other features will usually be present which will assist the
dragnosis  The night dome of the diaphragm may be shightly raised and show some restriction of move
ment This 1s however rarely a conspicuous feature and 1n many cases may not be present The
trachea 15 displaced a short distance to the right but to 2 lesser degree than 1s often the case with
pleural thickening over the apex  The latter lesion may give nise to a very sumiar shadow but there
will be no hypertranslucency and no abnormalities of the vascular pattern  Below the shadow of the
collapsed night upper lobe there 1s shght but definite hypertranslucency of the lung  This 1s also not
a conspicuous feature and will not be detected 1f the left side 15 abnormal and therefore not suitable
for comparison

kY

Fig 69 —Atel stasss rieht upper lobe with shadow smuling
the

70 —Same case (Jateral jew tomogram) Arrow marks
a tumour The well defincd lateral convex bord r of

Fig
lower | mit of shadow which extend forwards (0 the sternum

shadow 15 seen superimpo ed on and above the hilum  Shight Dense calctfication towards hilum  This was a tuburculous
hypertranslucency of right lung with very many [ wer vessels gland which was cav Ing stenosis of the upper lobe bron hus
visible than on the | (L sid  Trachea central  Mal, aged  Thelobe was airless W th some dilated mucus filed broncht
47 years 10 symptoms and some fibrosis

The most important and constant change 1s the alteration 1n the vascular pattern  The density
of the vessels (that 1s the number per umt area) below the shadow of the collapsed lobe 1s less than
n a cosresponding area on the left side  The hilar vessels appear to be too narrow since the first
branches seen are 1n reality only segmental branches whereas m a normal lung the first branches seen
are the larger lobar branches In addition the charactenistic lateral concavity (the Y shaped pattern)
of the maw hilar vessels 1s lost (Fig 68) Nocmally this 1s the result of the divsion of the night mam
artery almost as soon as it emerges from the central shadow 1nto a branch directed upwards to supply
the upper lobe and another branch directed downwards to supply the middle and lower fobes Ina
patient with atelectasis of the right upper lobe the central part of the hular vascular shadow 15 convex
laterally a feature which may be apparent in a plain radiograph (Fig 67) and will be particularly
clearly seen in a postenor view tomogram taken at the level of the alum  This layer of the 1omogram
or the next one to 1t will also show an alteration tn the main bronchtal translucencies  The absence
of the upper lobe bronchial translucency i 1ts normal position and its narrowing or occlusion 1n @ more
medial position wilt be demonstrated It will be seen to pont upwards towards the opaque [obe nstead
of almost durectly laterally
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HOMOGENEOLS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

may shnink 1o a verv small size giving a narrow 2-5 muillimetre wide spindle shaped shadow (Fie %)
Thus 15 seen particularly as @ result of stenosis from a tuberculous gland 1 the neighbourhood of th
middle lobe bronchus  The offending gland and its relation to the bronchus may be seen 1f the tlard
1s parth calerfied whilst the stenosis or occluston may be demonstrated 1n tomograms  For this purpo

a posterior obhque view tomogram (45 degrees rotation of the pauent) 1s better than a true n bt
lateral view since the bronchus 15 then more nearly parallel to the film and tomographic laver In
a doubtful case a bronthogram will show the occlusion of the middle lobe bmnchﬁs or 1f thes fil,
crondine shortening and dilatation of the bronchn in the shrunken lobe (Fig 79)
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Fie Atk wssof th nhtmiddlelb daturalview) The  Fiz 6 —Atclectasis of the nizht middl, | be (ateral v
upperb rder of the hadow furm d b the horzontal fisure  and a different case) A spind! shapud shadow 15 &
sl pesd  nward undthepcsteniorborderfrmed b themain  around a I in the expected po ihion of the maw fi wiE
hour wh hidiphedicn ard  howsapostenor on ave At operation a small carcinoma s found obstructin 1%

une Thetio mall rosses represent the pomts (13 1o hes  middle lobe bronchus  The Iobe was aurless and smab &,
behind the t mum and the postenor mferior border of the  the fissure  as adherent to the diphraem so that i &2
fourththoract  ertubrarben eenwhichalinecanbedrawnto ot casdy swine formards  Male amd 3€ vears
indi 2t the expeted po ton o f the man hs ure haumopnses

Lingular arelectasis

In lmeular bronchostenosts with atelectasts the shrunhen lobe casts such a very fant shadow 3t
the left base adiacent 1o the heart shadow that 1t mav be difficult to see 1t at all in a routine antencl
view (Fio 89)  In a left lateral view a well defined tongue like shadow may be seen 1n the fower
halt of the lung  The anterior ed.e may either reach the sternum or mav be 1-2 centimetres postenct
1011 while the posterior edge which includes the fissure has a well defined postenor concave border
Ivine well forward of the expected hine of the interlobar fissure (Fig 90) The shadow 1s1n fact the same
as that seen with atelectasts of the upper lobe onh 1t does not extend so hieh up  The condiion ¢
not very common and the shadow may be difficult to sec even i the lateral view because of l}‘j
supenmposed heart shadow and in some women patients the breast shadows It will howerer stan.
out ven dearly 1 left lateral tomograms which are therefore indicated 1f this condition 1> suspect
but not ulearly demonstrated 1n the plain radiographs

The translucency of the hngular bronchus cannot be demonstrated with the same cerlaml‘v:
tomosrams as that of the neht middle lobe bronchus which 1s more easily posinoned pamll:] tot
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LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

Fig 77 —Atcl ctasis of the nht middl lobe The antenor  Fig 78 —Sam case (mght lateral tomogram) The fine
I wwasalmost normal and only a very indistint line shadow shadow marked by the arrow 1s now quit dstnt Small
<ant be seen 1n this pla n lateral view shrunken middle lobe confirmed at operation

Fig ™9 —Awlcta s of the nght middie lobe tlateral wew

bronchogram)  The o formity of the m ddle fobe bronchus

an be sen With sl ght bronch ectas < and much sh. rtening

and crowd ng of the bramchi  Arrow marks fop of nght
me
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HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION
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Fi S —AtJecta 1 ot the mediaj sesment of the middle lobe F1 87 —Atelecta 1 of the antenior and pestersor seoments f

Ao pomt o the hne of th horzomal fis ure which riht upper lobe (lateral view tomoeram) White am™
ha been tou h d up Clear area ot lune berween thes and points to posterior sesment black arrow to shrunken opigu-
paque shruphen lobx belor  Male a ed 49 vears  Panin anterior segment  Confirmation at operation  both bromh!
the neht hest and fo  of w 1kt narror €1 by tuber ulon  tenosis
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Fi. "3 —Same aw a Fiz %1 tron h oram Upper arow  Fio 84 —Same case (lateral w1 w bronchogram)  AfTow F7

Tak the loteral bran b { apical tower lobe lower srrow  Lateral bronchu of middle fobe Medial di sion 1 T
the Lateral bran h of m ddic 1966 (4 t¢ absen-e of hlme 1t was occluded b a small carcmoma and this se@™e

f medial dviin () The pamaardia  diniion some small and arrless
ditane bet w1 the cardia bronchu



LARGE HOMOGENEQUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

Fig 85_Atelectast of the nght mddk and lower lobes
Sheht relative hypertranslucency of right Jung smatl spread
out lung vessels and small h lar vessels relative to th left
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Fig 87 —Ateleuta s of the nght lower lobe  Trangular
shadow incardio-phrenicang!  Small hilarsessels Aden ma
of bronchus  Male sged 43 years 7 months aga omset of
cough sputum £ cr and dyspnoca
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bronchus indicating that both middle and lower fobe branches
hie within the opaque area covered by the night side of the
heart shadow
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Fig 83 —Atelectas 5 of the Ieft lower lobe  Truangular shadow
behind heart  SIght selat ¢ hypertransloceney o Jang.
small sessels part cularly near hulum and vessels spread out
at wider ntervals than 10 the ight Tung



HOMOGENEQUS SHADOWS GROUPED ACCORDING TO SHAPE, SIZE OR DISTRIBUTION
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F 9 Arebctss of the lnmuta  Famthaze near lefthilum  Fi 90 —Sam  case (lateral view) Arrow marks posen™
M1 aged S5 ears sc eral hacmopnses  Carcinoma of conca e barder of the opique shrunken lobe  Consolidat *
Iineular bron hu of apical seement of lower lobe also present.

tomographtc laver Nor can a lesion even a short way down the hingular bronchus always be seet
on bronchoscopy  Bronchography may thercfore be indicated to prove occlusion 1f these other test
are negatnne (Fig 143)

Distinction from consolidation without shrinkage 1s possible if there 1s marked forward displacem !
of the main interlobar fissure  Lingular atel 1s easily distnguished from the rare nterlobaf
effusion which occurs in the lower part of the main fissure since the lower margin of the shados of
the effusion would be convex posteriorly and would lie posterior to the predicted position of the fissur

Louer lobe atelectasis

Lower lobe bronch osts with atel 1s usually assocrated with shight elevaton of the
diaphragm on the affected side and some displacement of the heart towards the affected side  Ifth
leston 1s on the night side depression of the horizontal fissure can often be clearlv recogniz
either side an alteration of the ular vascular pattern can be seen on the affected side (Figs 87 and &
These changes are often 1n themsehes a sufficient indication for a fuller x ray mmvestigation even whe
the shadow of the collapsed lobe 15 not obsened

In the antertor view radiograph the emerging main hilar vessels seem smaller than normal The
mav be more apparent than real due to the fact that at a given site the branches represented belon? 1
the next generation to those normally seen there so that the segmental vessel 1s mustaken for 2 Jobe
branch On the other hand there mav be 1n addition a real decrease 1n calibre which mas be &xtf f
functional or in assoctation with the development of some true emphysema  If the lesion 1s of :
richt side the normal Y shape of the first branches 1s lost  and if 1t 1s on the left side the mid
group seems to be missing from its usual position bemng displaced downwardsand simulating thelower
Jobe group The mud lung vessels are more spread out on the affected side than 1n a correspo™ e
area on the other side and there 15 some hspertranslucency of the lung field the appearances b
those of compensatory emphysema

A small opacity obliterating the costo-phremic recess with a well-defined concave upper mar
1» a common finding 1n the antenor view (Fig 91) and results from the retraction of the pleura towds
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LARGE HOMOGENEOUS SHADOWS OCCUPYING ONLY A PART OF ONE SIDE

- L IIL PQSTERIOR OBLIGUE,

Fig 91 —At lectasis of the Jeft lower lobe Owing to the  Fig 97 —Same cas (1 {t posterior obligue view) The atrow

an
Telats ély large exposure the triangular shadow 15 clearly  marks the antero lateral margm of the collapsed Jobe It
<een through the heart shadow  Pleural retraction obliterates  wa_less disti et i the true lateral view and un the | ftantertor
the costo phreni fecess ablique view

the shrunken lobe  In a well exposed film the margins of this shadow can be seen to contnue medrally
to youn the lateral border of the classical tnangular shadow of the shrunken lobe which lies for the
most part behind the heart shadow  This lateral border runs upwards and mwards in an almost
straight tine from the diaphragm to the hilum  The triangular shadow may be visible through the heart
shadow 1n a routute anterior vien but usually an additional radiograph taken with greater exposure
is needed before 1t can be seen  The high exposure aniertor view radrograph 1s often a more effective
way of showing the opaque Jobe than a lateral view mn winuch 1t can often only be identified with
difficulty It can howerer be shown clearly n lateral view tomographs ot 1 a left postertor oblique
view plain film taken with the patient rotated 45 degrees (Fig 92)

When the lobe shrinks to a very small size the shadow 1s less triangutar  The lateral border may
run almost vertically downwards close to the vertebrae and may show a shght convex bulge Thrs
shadow may be so small or so completely superimposed on the shadow of the vertebrae that 1t cannot
be seen even 1n a well exposed anterior view It can then be shown in a well exposed posterior view
tomogram which will also demonstrate the occlusion and displacement of the lower lobe bronchus
as well as the altered vascular pattern

Commonly the triangular shadow of a shrunken lobe is seen but no bronchostenosis 1s demonstrated
on tomography bronchography or bronchoscopy There 1s often no evidence then to show whether
the condttion resulted from a bronchostenosts whicht 1s no longer present or whether i1t 1s a post

with t without present or previous narrowing of the main

y

lower lobe bronchus

On the night side the underlying leston winch caused the collapse of the nght lower lobe may also
have blocked the muddle labe bronchus so that the resultmng shadow wncludes both auddle and lower
lobes (Fig 85)  Isolated right lower lobe collapse can only be dragnosed 1if the honizontal fissure can
be seen—this 15 usually depressed and slopes downwards and outwards  Failure to see the fissure
may mean esther that it 1s absent or invisible or that both lower and nuddle lobes are collapsed and the
fissure 15 formung the lateral border of the resulting tnangular shadow  The size of the shadow s no
gwde since it may be very small even when both lobes are tmvolved  In a broncho_ram the muiddle
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HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

shadow 1s seen runming forwards just above the expected position of the horizontal fissure while th
wfenor concave curve of the lower margin 15 particularly well seen (Fig 94)

Collapse of the anterior segment of the left upper lobe results in a rather shorter band like shadow
Iving at a somewhat higher level  The inferior margin borders on the lingula so that it 15 less wel
defined and the segment tends 10 retract towards the hilum so that the shadow 1s shorter than with
a lesion of the same segment on the nght side

Frequenth parucularly when the stenosis 1s due to a bronchial carcinoma both the antenor and
posterior segments ot the night upper lobe are collapsed (Fig 82)
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Fio 93 — At lectasis of the antenor exment fthe nhtupper  Fre 93 —Sam case (lateral view)  Arrow muirks kng crdml]l:
lobx  The band hke shad > ha an infenor cenea e maremn fissure clearly seen 1n th onizmal radioeraph  The b.\;‘
tormed b the rawd honzontal fis ure and ts seen meeting shadow with the mferior concave lower margin 1
the nfth nb 10 the awiffa  There 1 Mo ¢le anon of the neht b the arrless serment  Specimen showed a .«nnmrrlung
dom  Male aged %4 ears  Two months haemophisis bronchial carcimoms occluding anterior bromhu "
full win a old Neoplam isible on brenchosops distal 1o this was airless  Very Iitle other chane €]

som o~dema and mucus distended bronchi i the fowerha !

Arelcctasis of the posterior segment of the right upper lobe

Collapse of the posterior segment of the night upper lobe dtstal to a stenosis of the segmental bronchus
results 10 a L 1 cenuimetre band like shadow with a well-defined posterior margin against the hne ¢
the upper end of the main hissure (Fig §2) The anterior superior margin 15 often less well deﬁnf’;’n
The shadow 1s more easily seen in a lateral view than an antenior view and 1n a lateral view tomoora
than in a plam lateral view radtograph

Arelectasis of the medial or lateral segment of the middle lobe

Collapse of the medial segment of the muddle lobe from stenosis of the segmental bronchusmls
uncommon but 1» sometimes séen  In the antenor view there may be no obiious abnormality ot o
plain radiograph or there mav be slight depression of the honzontal fissure and a faint haze in the 1°“‘l‘n
zone adjacent to the heart  In the nght lateral view a hinear or band like shadow may be seen run! e
downwards and fornards suggesting atelectasis of the whole of the middie lobe  The dmnno;xes -
be sucrested 1f some acrated lung can be seen between the shadow of the arrless part of the lo
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CIRCULAR OR OVAL HOMOGENEOUS INTRAPULMONARY SHADOWS

the horizontal fissure (Fig 81) 1t may be confirmed on bronchography At a superfimal glance the
bronchogram may appear normal wath filing of the mddle lobe but on closer inspection 1t will be seen
that there are too few divisions of the nuddle lobe bronchus 1n the latesal view bronchogram (Fig 84)
Inspection of the anterior view bronchogram will show the lateral branch of the apical lower lobe
segment quite clearly which will indicate the site of the ongin of the middle lobe stem A lateral
dvision (of the middle lobe) may then be traced downwards and outwards from this_but it will then
be obvious that the medial dtvision running close to the nght heart border 15 absent (Fig 83) Some
times a short column of the contrast medium will fill the proximat part and then the obstruction will
be clearly shown The cardiac bronchus comes off the muin intermediate stem bronchus at a lower
level than the apical lower lobe bronchus so that 1t wifl not be mustaken for the medial segmental
bronchus of the middle lobe

Collapse of the lateral segment of the yuddle lobe may give a simular appearance in the plan radio
graphs and in the Jateral view bronchogram but in the anterior view bronchogram the medial division
will be seen runming downwards close to the heart border but there will be no lateral branch onginating,
at the same level as the Jateral branch of the apical lower lobe bronchus

Atelectasis of the apical segment of the loner lobe

Collapse of the apical segment of the lower lobe distal to stenosis of the apical lower lobe bronchus
15 generally assoctated with so much distal inflimmation that the x ray appearances suggest consolida
tion Sometimes the segment shrinks to a sufficiently small size to geve a band hke shadow which 1s
best seen 1n a lateral view  The segment tends to swing downwards so that 1t runs backwards almost
horizontally at a rather lower level than the normal position of the apex of the segment

Atelectasis of a basal segment

Collapse of a basal segment i 1solation due to stenosis of a basal bronchus 1s unusual presumably
because 1t remaims well aerated by cross aeration Small triangular shadows from such a bronchostenosts
are g ly the result of t h and nfl 'y changes rather than collapse The lateral
diviston may become occluded and cross aeration mterfered with because of poor diaphragm move

ments so that the lateral division of a segment collapses and produces a band Like shadow just above
and parallet to the diaphragm

CIRCULAR OR OVAL HOMOGENEOUS INTRAPULMONARY SHADOWS
The shadows under this heading range from pin point size 0 a size of several centimetres They
may be very well defined evenly circular or evenly oval or rather lobulated or they may be poorlv
defined and perhaps not even regularly circular or oval  Included 1n the category are single 1solated
shadows multiple shadows of simular size and shape and multiple shadows of dissimilar size and shape

A SmGLE LARGE CIRCULAR OR OVAL SHADOW

A single large curcular or oval homogeneous shadow may have been first observed when 1t was only
a few millimetres 1n size after which 1t prew to a much larger size or 1t may be first observed when 1t 1
already a large 1solated homogeneous shadow over 2 centimetres in size It may he anywhere in the
thorax and its spacial posttion can be determuned from plain antenior view and lateral view radiographs
though not always 1ts anatomical position

1t 15 deep 1n the lung and remote from the chest wall or mediastinum. tts wteapulmaonary position
15 fairly obvious more often however 1t borders on an imterlobar fissure or the peripheral pleural
cawity so that 1t 15 not always possible to be certam whether the lesion 1s m the lung parenchyma
or whether 1t anses from the pleura and pushes the pulmonary tissue aside  If 1t reaches the chest
wall at any pomt there 15 also the possibility that the Iesion anses from some structure 1n thys part
An example of this would be a neurofibroma ansing from an intercostal nene

10 the shadow lies antero medually and reaches the retrosternal repion of 1f 1t hes mednaily adjaceny
to the heart shadow then distinction from a medastinal l.sion may not be easy and may not in fact be
possible from plam radographs or fluoroscopy
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HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

1f 1t Ires inferiorly the lower border will merge with the shadow of the diaphragm and 1n an antenor
view radiograph the upper border of the tumour may be mustaken for a raised dome of the draphrazm
(Fig 95} Alateral view however will reveal us intrapulmonary position although most of the shados
1s at a lower level than the upper border of the nght dome anterior to1t (Fig 96) There may be aerated
lung night round it but 1f 1t rests on the diaphragm none will be seen mferiorly

The draphragm 1s often normal and there 15 usually no displacement of the heart trachea interlobar
fissures or nearby vessels The presence or absence of local changes in the ribs or vertebrae should b
noted

Fig 95 —Sccondan d postm th nght lower lobe sumulating ~ Fig 96 —Same case (lateral view) White arrow poins 10

hysiologt'al
a rar od nght diaphragm  Also d posits 1n right hilum crcular shadow of the tumour  Black arrow to pf

region  Haumoptysis so chest radwographed  Later found el vation of the anterior third of the nght dome  Hall the
1o hay 4 pnmary sarcoma «f the pelvis tumour lies above this level

When a large circular homogeneous shadow s seen and there are no other obvious abnormal
shadows or bone changes then the hist of possibthties 15 formudable It may be possible to maicll
diagnosis on chmical grounds 1f for instance a primary neoplasm 1s found elsewhere 1f tubercle bacilh
are found m the sputum or if the Casom test for hydatid disease 1s positive  Frequently howerer
there are no such clues so that any further evidence ob ble from the radiol 1 app ";:
will be of help  The presence of other intrapulmonary shadows should be sought 1f necessary \u;h I\s
help of tomography since the demonstration of small satellite shadows short ltnear or ring sha OLM
and perhaps calcifications will suggest tuberculosts whilst small contra lateral circular shadows “}:)mc
suggest secondary deposits and exclude a benign tumour or developmental aberration which \(‘i“ lop
exception of an arterio venous aneurysm are generally single  Any large crrcular shadow may dev o
near old calaified tuberculous lesions and more active tuberculous lesions could theoretically cutr "
with one of the large homogeneous circular shadows of a non tuberculous origin but 1n pornt of f
nether of these combinations 1s at all common bony

A remote bone erosion would suggest a secondary deposit so that a careful ispection of the o
parts 1 mdicated A local bone erosion adjacent to a large oval shadow 1s sometimes seen “):able
primary bronchial carcinoma  usually in the apex though sometimes lower It may be mdlsnng?:sussut
from a primary malignant bone tumour or from a secondary deposit i the bone with a sg i
extenston of the neoplastic mass beyond the limuts of the bone and encroaching on the lung fie
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CIRCULAR OR OVAL HOMOGENEOUS INTRAPULMONARY SHADOWS

[n a large number of cases there are nesther clinical nor radiologreal clues as to the nature of the large
arcular shadow and a final diagnosts can only be made after serial x ray exammations at a thoracotomy
or at a sub histol 1 of the Jesion

The following section deals with the different lesions that may be finally dragnosed i cases i which a
large homogencous oval or circular shadow similar to that in Figs 97 and 98 1s seen on the radiograph
In each group at least one example has been encountered by the author  Pathologral confirmation
was obtamed m all but the acute ifectrve lestons for which only clinical and the senal radiographic
evidence was available
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97 —Bronchial carcinoma in the [ ftlung  The shadow s Fig 98 —Same case {lateral view} Most of th neoplasm lay
quite well defined roughly oval and shghtly lobutated In the upper lobe but had transgressed the fissure

Common causes of a large circular or oval homogenecous shadou
Bronclual carcinoma

Bronchial carcinoma 1s at present by far the most common cause of an 1solated fairly well defined
circular shadow 1n an elderly male (Figs 97and 98) It may be found on mass or incrdental radiography
of the chest but more often the radiograph is taken because of the usual symptoms of this condition
The shadow may be well defined but 1s rarely quite as well defined as the shadow scen 1n some cases of
bronchsal adenoma an 1solated pulmonary secondary deposit or a hydatd cyst  Quite often the
shadow of a bronchial carcinoma has a rather hazy margin without actually appeaning to infiltrate
out into the surrounding normal lung  Although 1t may be regularly circular 1n shape 1t 1s often a

Ittle flattened i parts so that it appears like a rather rounded square It not infrequently shows
2 localized bulge or may be d Iy lobulated while one edge of the circle 1s Tess well
defined than the rest

A secomdary deposit

A secondary deposit 1n the lung may be single and
well defined perhaps more so than most pnmary I pY
may reseal a climenlly silent renal neoplasm but for neoplasms in other sites there are often no radio-

logical clues 1o the dingnosis - The shadow may first appear many years (sometimes as many as 20 years)
after the remoral of a known pnimary neoplasm

grow to a large size It 15 usually particularly
1 An 1t 1
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HOMOGENEOUS SHADOWS GROUPED ACCORDING TO SHAPE SIZE OR DISTRIBUTION

A Indaud ey st

A hydatid cyst 1s more easily diagnosed if the possibility of this condition 15 borne 1n mind It 15
usually very well defined oval in shape and may be lobulated It may lie deep in the lung or one margn
may reach the pleural surface 1t 1s usually 1n the lower half of the lung

A toruloma

A toruloma (fungus infection—Cry ptococcus neoformans) 1s also a cause of a large oval or circular
well defined homogeneous shadow  The lesion may be chintcally silent and only discovered on mass
or wncidental radiography of the chest The shadow 1s generally mistaken for a carcinoma and the
diagnosis 1n some cases 1s only made after its removal by lobectomy or pneumonectomy In other
cases there may be a productive cough and the fungus may then be found tn the sputum if 1t 1s present
1n reasonable numbers and 1f 1t 1s sought Sometimes there 15 also an intracerebral lesion and the
neurological mamifestations of this may predomuinate
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Fi,. 101 —Myc toma nght apex  Arrow points to the halo  Fig 102 —Hydatid cvsts in_the Jungs  The cyst In the 11t

shadow produced by the small transtucent air space between Iower lobe was infected  The smaller cyst on the nght w3
the wall of the lesion ( ensisting of fibrous tissue) and the suuated 1n the posterior part of the upper Jobe et
contrab mass teonsisting of asp rgilli mycha)  Male aced aged 35 years  Recent left pleunsy Both cysts remo €

43 years  Mass xray finding Aspergilli grown from £00d recovery

sputum  Lobectomy performed

In one case the radiograph showed a 6 centimetre oval shadow 1n the night lower zone and sectiof
of the lung revealed a 6 centimetre oval well defined grey soft mass On histological examinaton
this was found to be due to a form of chromc pneumoma and contatned cryptococct It far e
numbers lying marnly 10 the aleol
4 mcetoma

A mycetoma (another fungus infection—Aspergillus fimgartus) 1s less silent clinically and the fug:’r“;
may be found in the sputum  When this 1s so 1t 15 still difficult to say whether 1t 1s a late seconm!
imvader of an wfarct cyst bronchsectatsc dilatation or chronic tubercular cavity or whether 1t ns: ot
pnmary cause of the lesion  The finding of tissue invasion on histological study would fmouf‘“‘mn!
hypothesis  The shadow may be well defined and quite homogeneous or 1t may show a narro’
of translucency just beneath the outer margin productng a  halo  shadow (Fig 101)
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,CIRCULAR OR OVAyHOHOGENEOUS INTRAPULMONARY SHADOWS

Section of the Jobe after removal revealed a central pimk gefatmous mass wath a small air space
between 1t and a smooth fibrotic eavity wall  The central mass was full of aspergtil myceha and there
was no evidence that 1t represented a blood clot  The cawty wall 1 wiich this mass lay was fibrouc
and careful dissection failed to indicate how 1t had been tormed
An infarct

Annfarct may have o cireular form but 1f 1t 15 Jarger thaa 2 centimetres the clinical pretuce 1» usually
obvious
A syphulinc lesion

A gumma may present as a 2-4 cecular shad hase been removed on a mistaken
diagnosss of a neoplasm  They are rather rare and often the diagnoss is uncertam even atter remoral
in one of the author s cases the | was suggestive of this d but ! 1 tests were

wmeonclusive
A non specrf ¢ gramulon 4

A eranulomatous mass whose actiology ts uncertain even after remosal adds yet another difficulty
to the many dtses + d with the of these large and very obvious cureular or
oval x ray shadows

MoLmiete LARGE CIrCUL AR OR Oval HOMOGEMEOUS SHADOWS

Aultiple farpe gcﬁgk,rmm_fgﬂgwhado“s are produced by <econdary deposits or hvdatid
cypsts {Fiy, 102) " Dilterentiation may be possible on chimeal grounds while the presence Tl other much
smaller shadows on the radiographs would suggest secondary deposits

‘Tw o hydauds of almost equal size may be seen n esther fower zone of the lung {Fig 102) a distaibu
t:0n which would be unithely to occur with secondary deposits

Multiple hydatid cysts are usuatly of the same age and of simlar size  Occasonally the growth of
ot is artested whule the other grows to a larger ize  If the tnvo are close 1o each ather and the larger
one becomes infected and loses ats clear cut outling the diagnosts maght be 1 doubt especially of the
smatller well defined cirealar shadow s blutred by the nearby mflammatory changes  In such a case
a tomagram would usually show the smatler shadow cleurly and would therefore confirm the diagnosss

Another combination of shadows which may very occassonaily be seen 1s a particularly well dehned
shadow Iymng postetiorly for example 3 neurofibroma and another rather less shacply demarcated
shadow probably in the other fung which may be 2 b tnal or an pul 'y
secondary depostt from an extrathoraci. prmarv neoplasm  The presence of the long standing
neurafibroma may be hnown from a previous radiograph  but more often tt is chncally silent and only
found as a result of symy arksmgan with the mal }

ASmerr Suatt, CIRCULAR Hmmcmqggm

When a small sized low density shadow 1s seen 1t 15 particularly important to make sure of 1t 15 1n the
tuny, and not an artefact  Unless 1t can be clearly dentified in » lateral view s posion shoutd be
fixed by means of tomoeraphy  Tomograms would alco show any satellnte shadows or other abrormal
features such as unsuspected casitation calofication or abnormat vessels n connevion with the
shadow

A hst of causes of a single small discrete cireutar Jow densny homoseneous shadow {between 2
auttiuctres and 2 ceatimetres m size) will obvicusly include early examples of all the pathological
lestons yust quoted fos lasger shadows but as detection at ths eacly stag= 15 unLommon the emphasis
addf b different

& ewderculous fesion

Tuberculosis will be by far the most common finding  Three disunct patholoeal entities hase been
found aif showing an appuarance wdentical with that i Fig 103 First there s the smalt focus of
tubercutous pneumonia  This may be found at \anous stages 1t o faily early ewudame and pre
cseous stage ot 3 prohiferatne stape at & caseous stage—with the ghosts of the tung struvture well
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LINEAR SHADOWS (LINE BAND LIKE TUBULAR AND RING SHADOWS)

HORIZONTAL LINEAR SHADOW ABOVE THE DIAPHRAGM

A transtent shadow some 1-3 centimetres long and 2-5 millimetres wide 1s seen quite frequently lyine
honzontally 1-3 centimetres above the diaphragm  Such a shadow has been described as a Fleischnet s
line or as a hinear or plate like atelectasis  Because of the difficulties of correlating these shadows
with the morbid histology they have acquired more importance than their clinical significance merits
They nearly always resolve in a matter of days or months and do not in themselves give rise to symptoms
In some cases the Iine 1s undoubtedly due to a local pleural condition 1 others 1t 1s defimtely within
the lung  In many other cases 1t 15 caused by a mixture of the local pulmonary lesion-and some plevra
drawn towards it The morbid histological findings often reveal a_narrow zone of airless alveoli some

- ~show some fibrous nssue and some indrawn thickened pleura

~~?) Such a hine shadow 1s seen quite often 1 a radiograph of the chest taken a day or two after an
abdemnatoperation The poor-morement and high posiion of the diaphragm may hase contributed
‘°‘Mr@wimw%mwﬁ@‘ which i
turn would allow any excess of local secretion in a small penipheral branchus to result in a imited area
of atelectasis  Similar factors may account for the Iine shadow sometimes seen during the stage of
resolutton of a basal mflammatory lesion  Many such honizontal Iine shadows are the result of 4
thrombo embohc infarct the presence of which 1s obvious chimcally  The hne shadow resulting from
2 small infarct usvally disappears within 3 months

HorizoNTAL Line SHADOW ABOVE THE COSTO PHRENIC RECESS

Another rather smaller line shadow 1s that frequently seen lying more laterally just above the costo
phrenic recess (Fig 112) It mav be single but often there are_three or four parallel hne shadows at
mtervals of about 5 milimetres They vary m length from % to 2 centimetres and are generally present
on both sides  Some reach the pleural surface and others appear to bifurcate before reachine the
periphery  They are seen m a vanety of cond and morbid istol al correlation with the radie-
graphs has revealed the following causes
A dilated lymphatic channel 1s a common cause especially |n% stenosts  The linc shadow 1n
£ Fig 112 could definitely be attributed to a large dilated lymphatic lymng directly beneath the wisceral
[, pleura which was very conspicuous at thoracofomy Similar radiographic appearances and morbid
histological findings are seen uNymplﬁngms carcinomatosa the lymphatic betng dilated and obstructed
~ and often full of carcinoma cells
<", Another cause of a small hine shadow Just above the costo phremc recess 15 a\ngCﬁ‘ncd terlobular
/septum Both the lymphatics and vems run in the mterlobular septa so that if erther are engorged the
J-*\vsepta may become oedematous thisis not infrequent 1n mitral stenosis In one case an autopsy examimnd
tion showed no evidence of dilatation of the lymphauies but drd reveal very conspicuous, thickened
U—‘lﬂ‘lﬁ’{i’ septa the direction and position of which corresponded to the line shadows seenna radio-
graph takén 2"days prevtously There was some vessel engorgement as a result of the mutral stenosts
The hine shadows were very similar to those shown in Fig 112 The shadow of the septum may be
made even more conspicuous by haemosiderin deposits in or around 1t Thickening of the 1nterlobulat
. septa may account for stmilar hne shadows seen 1n some cases of emyh;ema and some cases ©
pneumoconiosss
ARird cause of these Iine shadows 1s engorgement of the peripheral vessels which 1s also seen 17
some cases of mutral stenosis  In certam very thin normal persons even the normal essels may be
\isible in this region and appear as hne shadows  Vascular shadows can be distingurshed from shndﬁ\‘;
due 1o other causes as thev can generally be traced back towards the hilar where their connexion wil

other indubitably vascular shadows will be obvious .
BAND LIKE SHADO\VSW}

Band like shadows 2 millimetres or more 1n width may have truly parallel walls or be.rather elliptical
1n shape or have an enlarged peripheral end—the  gloved finger  shadow

A band hke shadow with parallel walls 1s often caused by a pleural lesion an
one of the pleural line shadows mentioned above  Wide band like shadows are seen particul

S
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/ BAND [TRE SHADOWS

adheyons 1n 2 pneumethorax  They are also seen in consohd or collapse of some of the
of the lung particularly the antenor and postenor segments of the uppcmhe (Figs 8 and 99)

Band Wike shadows are occasionally seen traversing very larpe cavities or bullae  They represent =
trabeculae or remnants of a vessel passing throush the air space

A short band bike shadow close 1o 1he hilum may be capsed by an vhald foreign body (such as a
prece of bone) lodged 1n one of the larger bronchs

A band Iike shadow 3-8 millinetres wide which tapers and ifurcates a5 1t passes distally may be
cavsed by a group of mugus filed bronchiassociated with a developmentat defect of that part ot the
lung A very smilar shadow may be caiised by an anomalows vessel and sts branches assocrated with
a partially sequestrated segment m which the surrounding Jun,, 15 aerated  In ewther case the surround
ng aerated lung mav hve a bullous appearance with absence of the normal vessel shadows  Tomograms
may reveal the hilar connevions of the band like shadow and hence its venous or artertal nature
(B 113 -

F‘gr»lclfn;m“d e bifurcating shadow {(marked by arrrows) Fig 114 —Tubular shadaws at the left base due 10 bron

was due 1o an anem Hous  essel 0 an abnormaily chicctans {one 5 marked by the arrom) Ml sed

Stveloped part o the 161t nppor 1obe M3 5360 35 AT Fad Opeaph  Chid aged 10 rears sitn  ough 30 spote

Io;;:q small haemoptysis  Nature was unacertan  until Broncrogram confirmed d lated bron tin rather shrunken
on

feft fower tobe

In the condition 1n which there 15 an amak’us,_xzwirgmmwgn the dilated normal
or supplementarv 1 essel may also cast a Jong wide band hiteshadow  Tomograms will show the band
ke character of the shadow more clearly than the plain radiographs  a study of the shadow 1n sutcessive
fayers wlt show 1 course and whether 1t 1s first connected with other pulmonaty seins or the arygos
Ve or whether (and where) 3t has a direct point of contant with the heart shadow

Thediated vessdls lending to.10d from an ariepo-venous ancurysmn the un may be seen as band
like shadows some 3 & millimetres wide and these may be af even MOFE CORSTcuous feature than the
shadow of the aneurysm where the anastomosis occurs (Fig 104

A larpe attery 1o 1 sequestrared segment may also cast a band e shadow  The may be traced
tnta one of the hular vessels or 1t 1t ongmates from the thoracic or abdommal aorta 1 may pet lost
when 1 reaches the central shadow or the daphragm  The sepment itself 1f not acrated will be seen
s a cirenlar or oval homogeneous shadow

9 -
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LINEAR SHADOWS (LINE BAND LIKE TUBULAR AND RING SHADOWS)

An elliptical homogeneous shadow 15 seen 1n some cases of middle lobe bronchostenoss and man
interlobar effusion (see p 27)

Gloved finger shadows are often seen n nchiectasis which 1s by far the commonest cause of such
a shadow arely a group of caseous tuberculous pneumonic foct may have an elongated shape
and thus give rise to a similar shadow  In bronchiectasis the gloved finger shadows may be crowded
together suggesting some lobar shrinkage which may be confirmed 1n a lateral view by visible displace
ment of an interlobar fissure  The presence of tubular shadows?nearb& will indicate both shadows are
due to dilated bronch: the one filled with secretions the other contaimng air _ -

In children a Io&;mdmﬁﬁmﬁﬁ’rﬁm shadows which are very
simular to the gloved finger shadows séen With bronchiectasts  Since cough and sputum may be
present In a pneumonia  bronchiectasis may be mustakenly diagnosed The partal consolidation of a

pneumonia will generally resolve within weeks and the disappearance of the shadows together with the
improvement n the chimcal picture will often suffice to dispel the fear of bronchectasis

TUBULAR SHADOWS

A tubular shadow consists of two roughly parallel Iine shadows between 1~4 millimetres wide surround
ng a central translucency of somewhat similar width It 15 usually caused by adilated bronchus
and 1s therefore directed towards the hilum  An ssolated tubular shadow may also be caused Bytne
ngrmal sessels perhaps situated on quite different planes runming parallel to each other for a short
distance  Such normal vessel shadows 1f traced farther will be seen to taper bifurcate and separate
and are thus eastly distinguished from the shadow of an abnormal bronchus In bronchnecggg;hert
ﬂfewme Ithe_ploved finger shadons
they ar® often associated with evidence of_some lobar shninkage +

Tubular shadows due to dilated broncht especially if they lie behind the heart shadow may &
sdistinct or even invistble 1n a routme antertor view radiograph but may nevertheless be clearly seen
10 an additional radiograph taken with greater exposure (Fig 114) They may also be clearly seen 1

a lateral view or m well exposed tomograms  Dilatation of the proximal branches 1s often assocnated

with occlusion of the more distal ones so that the abnormal tubular shadows do not extend as 3
distally as do the normal broncht and the shadows end some 2-3_centimetres above the diaphramn
In other cases the more peripheral branches are also dilated 1 which case the abnormal shadows

extend farther distally In the case of bronchiectasis of the left lower lobe these dilated Eenphcml

branches may be visible aganst the supenimposed air translucency of the s!omach,_\\_hgca_sﬂﬁjmhm
estﬁdﬂﬂw&[ﬁdlogmph the more proximal dilatations cannot be seen through th
general opacity of the heart behind which they Tie

Tubular shadows are often assocuated with small areas of patchy clouding around them du¢ ©
mWﬂnggnguMmemmmL—— y with vessel parrown”
due to focal emphysematous changes  The air presumably reaches these bullous arcas by cross aeratior
since 1n a bronchiectasis the very penipheral bronchy fuded

MODERATE SIZED AND LARGE RING SHADOWS
A ning shadow 1s a roughly circular translucent space surrounded by a relatnvely narrow zone of op:
The stze of the translucent space vanies greatly and so does the width of the surrounding wall
shadows may be single or multiple 1solated orin the mudst of other kinds of shadow A rings

ity
Run?

hado®

e

d when necessary P

suggested either by some special app m the r p
tomograms or by some special feature 1n the history or chnical findings

An mtrapulmonary cawvity 1s usually the result of destruction of lung tissue and 1t
air  the air space having been imtiated m this way may later be ballooned out by a o
of the draining bronchus Anottwwxw@w 3 I
s a result of bronchostenosis ow@wwwwljwﬁamn
Y et another tvpe of cavity 1s the result of necrosts deep tn a ncoplasm and finally a cavity may be P
of a developmental abnormality
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MODERATE SIZED AND LARGE RING SHADOWS

ESTABLISHING THE PRESENCE OF A RING SHADOW
It 1s of course first necessary to establish with reasonable certainty that a ring shadow 1s 1n fact present
on the radiograph  An intrapulmonary cavity may be very conspicuous or it may only be seen with

difficulty 1t 1s a useful procedure therefore whgnever abnormal shadows are seen, to try and conjure
up the image of a ring shadow amongst them This may be partly obscured by supenmposed or
surrounding areas of pathological shadowing or by the superimposed shadow: S

such as the hilum lh\e_/hcar( anb, Ihe\clzmclcs or the aRth/qf the diaphragm A cavity of this sort

will be difficult to s€€ 1 a single anterior view radiograph and may_be more easily identified on

fluoroscopy stnce 1t may become more conspicuous on shght rotation of the patient  Alternatively
Py

1t may only be demonstrated in a lateral view or with greater certamnty by tomography  The mdications

for tomography and the features 1n a tomogram which will suggest the presence of a cawity are

discussed on page 149
RADIOGRAPHIC APPEARANCES OF THE LUMEN AND THE CAvITY WaLL oCc
Although a ring shadow 15 usually evenly aircular or oval the wall may-have excrescencies into the

ntenior_so that the lumen 1s very irregular as in F) Sometimes the lumen 1s even shit hike or
crescentic 1n shape It may be circular and centrally placed with a wall of even thickness 1t may be

|

Fig 115 _Thck walled tuberculous cavity with irregular  Fig 116 —Thun wall d neoplastic €a 1ty Arrow points to thin

Projctions 1nto the transluent air space  Male aged 43 wall  Fhnd Jevel in lower hatf  Male aged 40 years Pans.
years - Recent onsct of cough and sputum  Tubercl bacifls m jonts  Dry cough and loss of weight  Right middle
found Specimen showed very irregular wall of cavity with  Lobectomy re cal d acte € and calafed tubercu! us glands
Tquefact on of u caseous pneumonia and som _fibrosis Specimen showed wall of ciuity consisted of squamous

carcinoma cells

eceentic 1n an otherwise circular shadow  or 1t may be placed almost anywhere within an yrregularly
shaped diffuse shadow the size of which will mdicate the amount of surrounding consolidation  This
may occupy a whole lobe or only part of a segment and there may or may not be evidence of shrinkage
of the lobe due either to the cavity and surrounding lung lesions or to an underlying bronchostenosts

The word__ning shadow _, used mn refurence 1o the rad ph T of an air. 2
<arity 15 therefore given considerable latitude
The thickness of the wall which forms the boundary of the cavity 1s and 1s a feature

ghaserysanable,
which 1s of help in the d A ring.shadow with a wall of hair Iine width 1s much

©
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LINEAR SHADOWS (LINE BAND LIKE TUBULAR AND RING SHADOWS)

the end of expiration  Alternatively complete obstruction or renewed free patency of the draimne
bronchus may be a factor n the rapid closure of the cavity and consequent disappearance of the
ring shadow

The cavity wall 1s usually much less well defined histologically than 1t appears 1n the radiograph
A zone of oedematous alveolt or compressed (condensed) airless alveols 1s often found around the wall
and vaniations 1 the width of this zone may account in part for the changes in the apparent thickness
of the wall sometimes noted n seral radiographs

INFECTIVE CAVITIES

An nfective cavity or lung abscess may be due to a specific non tuberculous infection such as 2
staphylococcal pneumonia or to mixed organisms as i1 suppurative pneumonta  In the acute stage
with perhaps a gangrenous area of lung the wall will consist of pneumonic consolidated or necrotie
lung tissue  In the subacute or chronic stage the wall will be formed for the most part by granulation
tissue with some surrounding consohidated or oedematous alveolar spaces If 1t becomes chrome
fibrotic tissue will be present 1n increasing amounts

The x ray appearances of an infective cavity whether due to a specific coccal infectton or to a mexed
wnfection are very vanable depending to some extent on the stage of the abscess and on the deeree
of surrounding consolidation In the early acute stage of a lung abscess the only evidence of cavitation
may be a small translucent zone with or without a flurd level lying m a well defined 2-3 cenfimetre
circular shadow (which may have quite a well defined margin) or 1n an area of opacity mdicatin
consobidation of the greater part of a lobe or segment Rather later the central air translucency
enlarges and becomes more obvious as some of the fluid 1s coughed up through the draining bronchus
The size of the flud level depends on how well the cavity 1s dramning  The anatomucal site of the leston
can also be determined from the radiographs

Resolution may proceed quite rapidly the flurd Jevel vanishing and the ring shadow getting smaller
and 1 1ts turn becoming mvisible on the plam radiographs though persistence of a ring shadow for
some time longer may be shown on tomograms If the abscess becomes chronic the wall becomes
thinner and better defined so that a typical ring shadow with a wall some 5 mulhmetres wide will be
clearly seen  As healing proceeds the wall becomes thinner and 1f the cawity persists 1t will become
virtually a post imfective cyst with a well defined wall no thicker than 1-2 millimetres consisting almost
entirely of fibrous tissue (Fig 118)

In a staphylococcal pneumonia particularly 1n a child quite a large air space may appear 1n the
opaque consolidated area 1n a matter of hours often 1n the absence of much sputum so that there b
no evidence of expectoration of either necrotic lung tissue or of the pus from an abscess The exact
mechamsm of production of these acute cavittes 1s unknown but 1t 1s always assumed they are tension
cavities arising as a result of the acute inflammation producing a bail valve action of the bronchus
They are quite common 1n a staphylococcal infection and uncommon i nfection due to other
organisms They may be single and the consohdation confined to a lobe or part of a lobe of they
may be multiple erther in close proximity to each other or scattered as small foct 1n several I(!bfz1
a distribution seen with embohc ab: 1n staphyl ] sep In the early stages 2 flu
level 15 quite common whilst 1f they do not resolve as the mfection subsides the cavity will usually
fill on bronchography 1f this test 1s carned out g

After the pneumonia has subsided which may be within a few days the cavity may also shrink f]"‘c
finally disappear  Quute frequently however a ring shadow or several ring shadows with a hanr e
thick wall remawn indefinitely and are often symptom free for long periods thereafter (Fig 118) 1

A single large residual ning shadow some 2-5 centimetres in diameter with a wall only "
nullimetres wide will suggest that the abscess has become a post infective cyst the wall of which m“
consist mainly of fibrous ussue  The exact anatomical site (bronchiole or alveolar) 1s generally unknow

FunGus INFECTION WITH A CaviT
In aspergllosis a well defined ning shadow may be seen with the fungus mass occupying mos!
lumen as 1 Fig 101 In other cases a 2-5-centimetre translucency 15 seen 1n an 1l defined e
clouding the appearances simulating a chrome lung abscess  The findmng of Aspergillus furniga

t of the
area of
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MODERATE SIZED AND LARGE RING SHADOWS

the sputam will suggest thus diagnosss of the ring shadow but the relatton of the cavity to the fungus
must be assessed with caution  Histological study of the wall of the cavsty after resection may indicate
that it 55 a cistended bronchus a cyst ar an mfarct breaking down so that the aspergells seem to have
been a secondary imader  On the other hand of the fungus s found to have imvaded the wall and nearby
fung 1t will appear to have been the ptimary cause of the cavity  Sometimes the history and previous
radiographs mndicate that the fungus 1s a secondary mvader of a pre existing tuberculous cavity

The advent of the fungus infection supurimposed on @ chrome tuberculous cavsty {posstbly sterized

by a long course of py) 1S shown m the rad h by a sudden increase in the
thickness of the wall from a few midhmetres to vell over | centimetre
In d 2 fine 1-2 nng shadow s often seen partieularly m the mid zone

it usually has a thun well defined wall and a flid level may be present  The wall consists of pranufation
tissue with giant cells and fungrinat - At a later stage 1t may become fibrotic  The condstien 1s found
ut the Unuted States of America  The radsographic appearances simralate those of tubesculosis but the
bacteriological and serological findings will generally indicate the diagnosis

In hustoplasmosts a thin watled 12 cavity 1s alsa seen  Thus form of the discase
has not yet been reported tn persans who have not at one fime or another been 11 an area where the
disease 15 endemie  Dustinction from a tuberculous cavily can enly be made on the chimcal findings

ParasiTic INFECTION wiTH A CaviTy

The cavity seen after a hydassd has been coughed up (or removed) will appear the same as a lung
abscess  The wall may be quite well defined  but often the margins are indistinet so that ot suggests
an abscess with much sur d fid: H © may reveal the speaial
features found mn ths condition  If no chinscal clues are present and the cavity boundaries poorly
defined then the diagnosis may be difficult unfess previous radiographs showing its good defimuon
befare nupture are avatlable or temograms show 2 swalt welf defined homogencous shadow from
another previously unsuspected cyst

DiATED BronCius
~A nng shadow due to a single dilated bronchus may be seen s one form of non tuberculous
bronchieesasrs  The wall wilt have the structure of a t hus and the app on the vad P
will be the same as those of a post nfective ¢yst or other cause of a welf defined thin walled ring shadow
1t may attain a size of several centimetres
Much more commonly several bronchr are difated the resulting ning shadows bewe thout -2
centimetres 1n drameter (Fig 150)  They may be stituated 10 one Jobe of the distribution may by quite
widespread  The ring shadaws are usually quite conspicuous but «f they he medially so that the lar
shadows are partly supenmposed on them they may be obscured n an antertor view though clear
enough 1 & Jateral view or i tomograms  Thus form of bronchiectasis with Jocalized ning shadows

1 Yometmes seen sn elderly patients with P £ chrome
In a third form of cysttc bronchuectasis there are widely diffused ring shadows the walls of \\hngg
ase of hawr e thick Thus 15 referred to as  cystic lung There may

few or no symptoms and no other changes on the plain radiographs  If flind Jesels are present in these
cystre bronchiectases a half moon shadow may be scen occupying the Tower part of each ring shadow
which may be a more consmicuous feature than the nng shadow usell

The presence of ning shadows should tead to a considertion of bronchography but tn the absence of
speaific indrcatians for this (see p 139) the diagnosis can often be made from the plain radiographs
oF from tomograms even though these will not show the extent and eharacter of the dilatations as clearly
a4 the bronchograms

NeoPLASTIC CAVITIES
1n 2 broschual caremonta a fung abscess distal to the growth 1s not uncommon zad wiil have the same
pathological features as a tung abscess due (0 other causes ¥ the ncoplasny 1s small and near the hilure

t may be myistble 1n the plam radiographs m whuch case the only vissble abnormal shadow will be
that of the distat abwcess
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HIGH DENSITY SHADOWS AND HYPERTRANSLUCENCIES

In rare cases the calaified tuberculous focus may be directly related to the symptoms A recurrent
haemoptysis may occur for mnstance because a caleified lesion 1s eroding a vessel or being extruded
nto a small bronchus It 15 essential to exclude other causes of haemoptysis as far as possible before
assuming the calaified focus to be the cause

The combination of a solitary pulmonary calafied focus with calerfication of the hilar gland m the
region of its dramnage 1s evidence of a tuberculous infection 1n the past (Gohn s focus) thouoh an
wdentical appearance may be seen in histoplasmosis  The shadows should not be dismissed without
careful inspectron since a discrepancy between the position of the pulmonary focus in relation to that of
the gland would mndicate the possibility of some displacement of the focus and i some cases this mieht
be the most obvious evidence on the plain radiograph of a lobar displacement from an old
bronchostenosts

Calcifications 1n large circular shadons

Calufications are sometimes seen 1n a large 24 centimetre low density shadow  If the lesion 15
tuberculous whether a healing pnimary focus or a2 massive post prnimary focus the calcifications are
sometimes 1n the form of narrow concentric rings  In some cases only a small central spot of calcifica
tton can be seen 1n the large shadow and 1n others a farrly large central calcification rather shapeless
and eirther woolly or homogeneous 1n texture  These appearances are sometimes seen 1n a hamartoma
or a dermoid -

Calcifications in cavernoliths and broncholiths

If a calaificatton 1s seen to be superimposed on a ring shadow 1n the antertor view a lateral view and
if necessary tomograms are indicated to see whether 1t represents a calufied body (cavernolith) m the
cavity or another focus remote from the cavity Anterior views taken with the patient first sitttng and
then lying on one side and with the x ray beam honzontal will show whether the dense shadow motes
in relation to the cavity wall and 1s therefore lying loose 1 1t or whether 1t bears a constant relation
to the wall and 1s therefore embedded 1n or adherent to 1t The presence of a cavernolith will sugeest
that a thoracoplasty 1s not the most suttable method of encouraging cavity closure 1f some other equally
safe method 15 avulable

The relation of a calaification to any nearby major bronchus can be determined by tomographt
and 1f 1t 1s found to be intral 11t 15 a broncholith  Such a finding, might explam an othersst
obscure haemoptysis or senies of febrle respiratory episodes A broncholith may be a cavernolith
on 1ts way out towards the trachea or part of a caluified tuberculous gland which has ulcerated throu h
the wall and has finally been extruded into the lumen of the bronchus  alternatively 1t may have ansen
1n 1ts present position as a result of a localized tuberculous bronchitis

Hilar gland calcifications

Calaifications in the hilar glands may be obvious or may pass undetected on the plain radiograph
A large group of paratracheal calcified glands may be mvisible in the routine anterior view thou n
clearly seen 1n a radiograph taken with more exposure or in the Iateral view  Slight degrees of calerfica
tion can often be seen only 1n tomograms whether they are in the lungs the hilar glands of the
paratracheal glands  This fact must be remembered when only plain radiographs are being used f"a‘
epidemiological studies or when bronchostenosis 1s suspected which may possibly be caused b
tuberculous and perhaps calufied gland

Calctfications 1n small non tuberctilous focl

The calcifications n the lungs tn histoplasmosis and those in rheumatic fever with or wit
evidence of cardiac involvement have been described on page 72 s

Calafication can occur m scars due to non tuberculous nflammation or around fibrotic nodd .
which have been caused by the inhalation of sihca contaiming dust  Some of the nodular cnlaﬁcaﬂf\:t
often scen m the upper zones of the lungs may belong to thts category but proof that the onginaty .
lesion was non tub lous 1s often ble A very cause of fibrotic nodules 15 thmfl‘"
bronchitis with emphysema but these scars do not usually caleify A healed nfarct may eventud!
clafy but no proved example of this has come to the author s notice

hout
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DENSE SHADOWS FROM ENDOGENOUS LESIONS OF HIGH RAINO-QPACITY

Calcifications in the tracheal and b ! ¢ ges ond the § 'y vessels
Caleifications in the tracheal nings or cartilages of the mam bronchx are sometimes sufficrently marked
w elderly people to cast shadows in the rad The £ of the calcium s patchy but the

general position of the shadows is such that thew nature can be readily appreciated A part of the left
m:nn htonchus may be seen as a dense tubular shadow which may simulate a vesset calerfication
phs of of the lungs often show a few small spots of high densmity
s)mdowmg ‘which are due to calfied deposits i the more pesipheral bronchial cartilages but these are
sarely detected mn the routine chest radsographs
Calafications w the pulmonary arternies withan the lung fields are and rarely d d

Hoemosiderosts

In haemosiderosis won particles from the blood stream are depostied in the lung tssues  This may
occur m with some peciatly i children or following small haemorrhages into
the alveol or interstitial tissues

The shadows of the iron particles may be of piapotnt size and so numerous that the general effect 15
that of pround glass  So much of the x ray beam may be absotbed that the radiograph appars under
exposed even when 2 standasd exposure ss given  In othes cases the shadows are rather more widely
spaced and larger reaching a size of 1-2 milhimetres  In stlf other cases they may be so sparse and
small that they are inconspicuous and can only be seen with certatnty with the ard of a magmifysng glass
they are mest easily wdentified mn the periphery of the zud zones

The high density of the shadows may not always be obvious probably because many small deposats
at quite different fevels are supcnmpo@ed so that the image of each 1s rather blurred

Thex ray ol'h n with mrtral stenosss are described an page {11

PLEURAL CALCIFICATIONS

A pleural ealesfication may be smalf and quite focaitzed resulting 12 a dense vertical finear or narrow
band like shadow usually yust above a costo phrenic recess A more elliptical shadow may be scenaf
the calaificatson 1s tn the residue of a fibnn body produced during an arufioal preumothorax refill

A dcnsc mottled shadow extending over 2 considerable area (Fig 119) 15 a chasactenstic appearance
of n a sheet of thickened pleura On f py the position of the shadow just beneath
the nibs 15 eassly confirmed  Such a shadow s ustally asymptoemanc and found by acoident and
generally wdicates an old tuberculous pleurisy which may not however be completely stenile  In one
such case {Fig 119) the shadow had been present for 20 years before the development of a stmall uhest
wall abscess made treatment necessary  Exammation of the spectmen after resection of the absiess
and thickened pleuta revealed several active caseous foct adjacent 10 the pleural calofications  Simlar
c;lcxﬁcauon of a shcc: of thickened pleura can result from a travmatic haemothorax or an old partly

¥ d ton p

CALCIFICATIONS 1N MEDIASTINAL STRUCTURES

Extrapuy X } tumours are descibed on page 116 those o the
pcrxcardxum on page 103 and (hose 0 the heart and preat vesseh on pare 104

EXTRATHORACIC CALCIFICATIONS

Exrathoracie caleifications can usuafly be disunguished from snirathoracic ones of care 15 taken to
locate the posiron of the shadow accurately from the amtertor and fateral views supplemented when
neTessary by an anfenor view tahen on espiration by fluoroscopy with careful sotation af the patient
or by tomography A tangentizl view may be useful to confirm some poamt secn durine fluoroscopy

Unusual calefications w a nib of costal cartdage are possible sources of confusion but these will be
SCLR 1 bear a constant relatian ta the nb duning respiratory mosements  Thetr relation ta the nib can
ff necessary be clearly demonstrated by tomography

A calerfication i an mxcrcosl:s\ space evenif 1 1 contact with the pleura can often be localized
by the same means  The may be i a lymphatsie gland n the lower neck or upper aultary
Tepon: of 1t may be in callus around a nb fracture whether spontancous traumatic of from a coush
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HIGH DENSITY SHADOWS AND HYPERTRANSLUCENCIES

with the widespread multiple lesions of chromie bronchitis and emphysema 1n which condition there 35
a tendency for further lesions to develop from time to time

The relation of asthma to emphysema 1s at present of theoretical rather than practical interest
Many asthmatic patients develop x ray changes simular to those just described 1n emphysema the cardio-
vascular changes being more prominent than the bullac  Sometimes these changes m an asthmatic
are described as  over mflation  the inference beiny, that 1f the asthma were to be cured the radio-
graphic appearances would return to normal  This n fact happens so rarely once marked changes
have appeared 1n the radiograph that any attempt to make a distinction between  over inflation
and the ureversible changes of emphysema 1s at present impracticable

In pulmonary 1schaenua particularly when it 1s due to a congenital heart leston such as pulmonary
stenosis the x ray appearances of the lung fields 1n which the vessels are all small and the backgrotnd
hypertranslucent may superfically resemble emphysema  The chnical findings however will cleatly
indrcate a cardiac condition so that confusion between the two will not arise

Relation of x ray appearances ib symptoms

The relauon of the radiographi. appearances to the clincal picture 1s not always close  The patient
may be severely mcapacitated by bronchitis and emphysema and yet show only mnconspicuous or esen
no radiological abnormalities  On the other hand there may be no disability and the patient may not
develop any dyspnoea 1n the near future m spite of gross changes vistble in the radiographs

The subject 1s surrounded with difficulty because of the lack of preciston 1n making the clincal
diagnosts and because there 15 no easy means of measuring the severity of the condittons nor of
disingwishmg the functional abnormalities from the structural damage The same difficulties anse
when correlating the clinical with the morbid histology findings

No attempt can be made to classify general emphysema from the radiographic appearances alon
except 1n so much as they will show whether the cardio-vascular changes or the bullae predominate

UnNILATERAL HYPERTRANSLUCENCY
Over inflation distal to bronchostenosis

Unilateral hypertranslucency may be the result of over inflatton of one side when there 1s a ball vahe
stenosts of a mam bronchus  This may be caused by a bronchial neoplasm a tuberculous gland of 2
foreign body and may be the only < ray evidence of the underlying condition on the pla radiographs
The standard anterior view radiograph may appear almost normal—the umlateral hypertransiucency
not bewng always obvious It becomes much more marked 1n a radtograph taken on expiration partly
because the affected side over inflates and partly because the hypertranslucency stands out moté
conspicuously against the normal side which becomes more opaque as 1t deflates 1n expiration The
high pressure resulting from the ball valve action may cause the heart and trachea to swing over to the
relatively opaque normal side on expiration  The vessel paitern may be normal unless the pressue s
very high when vessel narrowing and even bullous areas may appear

Idiopathuc undateral emphysema

In 1diopathic unilateral emphysema there 1s no evidence of bronchostenosis neither 1s the \ez*sl
pattern altered 1n the same way as tn emphy sema with chromc bronchiuis nor are any gross abnomralitt
visible 1n bronchograms  The heart 1s sometimes displaced towards the hypertransiucent side indicattas
there 15 no over inflation of this {ung Both the hilar and the mud lung field vessels are small but Ihﬂ';
course 15 otherwise normal and the pertpheral vessels are very inconspicuous  Angiography W
confirm this generalized vessel nasrowing on the affected side but usually throws no light on the cavse
of the condition s

Occastonally a localized wregulanty or narrowing of the man pulmonary artery on the affect iy
1s <een 10 ap angiogram which would suggest a primary ‘vascular cause n that case Other cases hJM
been seen to follow prolonsed bronchostenosis from enlarged tuberculous glands 1n childhood Tfhtbe
eventually resolved and the bronchus became normat but the hypertransiucency and smalf size of "
svessel shadows persisted  Most cases are rdtopathic 1n that no past cause can be demonstrated by
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HYPERTRANSLUCENCIES

time they are first observed 1n a radiograph  The disability 1s shght the other lung being quite normal
and the condition 1s not obviously progressive so that the term  umilateral emphysema 15 perhaps
not very satisfactory

The presence of vessel shadows even if they are small will serve to differentiate the condition from
a giant air contatning cyst or a large pneumothorax  In general chronic emphysema the changes may
be more marked on one side than the other but the bilateral nature of the changes will suffice for the
differentration

Compensatory emphysema

A common cause of [ hyper 1 15 y which s the cond
of over inflation which occurs when lung tissue occuptes more space than 1t would do normally This
occurs when a Iobe expands to fill the space previously filled by another lobe which has been removed
or has become atel following bronch or infection (Fig 88) The vessels are more
widely spaced than normal They may appear relatively narrow 1if the second generation of branches
1s mistaken for the fiest but there 1s probably no absolute narrowing as n general emphysema  In
some cases the presence of pleural thickening may the hyper 1 'y to some extent
but the vessel changes are always apparent The heart and trachea tend to devate towards the
hypertranstucent side

If the shrunken lobe or lobes are clearly visible the diagnosts 1s obvious and attention 1s concentrated
on the shrunken lobe and not on the hypertranslucent area  Sometimes the shrunken lobe 15 very

1d

inc and a g of 1diopathic unilateral emphysema might easily be made
1f a shrunken lobe 1s sought 1t can always be found with careful if necessary including
tomography or even bronct hy and then the correct diagnosis will be made

Locauzep HYPERTRANSLUCENCY

A localized hypertranslucency occupying a hmuted area of one lung field may be seen n any of the
above mentioned conditions causing total unilateral hypertranslucency

Forinstance a ball valve defect of a lobar or more peripheral bronchus may cause over inflation of the
part of the lung supplted by 1t and hence a local hypertranslucency In theory a small rather peripheral
bronchial carcinoma mght be the cause of the ball valve stenosis and the local hypertranslucency
from the over inflation distal to 1t would then be the earliest x ray evidence of 1ts presence  In a man
over 45 years of age such a locahized hypertranslucency 1s much more likely to be due to a bullous area
tesulting from an uneven distributton of the changes 1n general emphysema than to a neoplasm

A localized sdiopathic hypertranslucency may be caused by a bullous area and may be assoviated
with a normal appearance 1n the rest of the lungs The cause may be indeterminate even when the
Speetmen 1s available for detailed examuinatton  Nor can the cause of a giant air-contaming cyst or

bulla always be d d from the oront 1

Compensatory emphysema 1s usually most marked in the neighbourhood of the shrunken lobe
;ml:l this may result 1n a faint localized hyper 1 pecially near a much shrunken muddle
lobe

A small localized area of hypertranslucency due to focal compensatory emphysema a bullous arca
ot a bulla may be seen near a fibrosing leston such as a healing tuberculous focus or near the fibrosing
lesions sometimes seen 1n the late stages of sarcotdosis or 1n some forms of pneumocontosts  Such
N area may also be seen 1n some forms of severe bronchicctasis between the tubulir or clubbed finger
shadows It 1s sometimes surprising to see these air-contamning bullous spaces in regrons where alf the
smaller bronchi are occluded both 1n the bronchograms and 1 the resected specimen

large pulmonary cavity will result 1n a hypertranslucent area if there 1s no flutd i 1t but its nature

18 usually made obvious by the thickness of its wall and the of the sur b
shadows
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CHAPTER 5
CARDIO-VASCULAR ABNORMALITIES
THE CARDIAC SHADOW

Frow a standard anterior view radiograph 1t 1s possible to measure the transverse diameter of the
heart with greater accuracy than by palpation or percussion The shape and position of the cardiac
shadow and the main vessels can also be observed

THE SIZE OF THE HEART SHADOW

The size of the heart 1s gauged by measuring 1ts transyerse diameter (T D)) on a radiograph or durn,
fluoroscopy  Not only 15 there constderable varation between different normal people but the size
may be artifictally exaggerated even mn the same person by such factors as his position when the radro-
graph was taken the phase of respiration or the heart rate (see p 12)  Pathological enlargement of
the T D can therefore be detected n the imttial radiograph only if there are no adverse factors and if itis
farrly gross  Somettmes 1t 1s detected first in the radiograph but often the chinician 1s well aware of some
cardio vascular or general disease and the radiograph 1s taken for the purpose of measuring the T D

The figure obtained from the inttial radiograph can be compared with the average figure for a normal
person of the same height weight and age from Tables such as those compiled by Hodges and Eyster
(1926) or 1t can be expressed as a ratio by dividing 1t by the transverse diameter of the thora< and
multiplying by 100 Nerther method 1s completely satisfactory for detecting slight degrees of enlaree
ment the Tables because they are based on average figures and do not allow for the range of varation
for a given height and weight the cardiothoracic ratio because 1t shows marked vartations from one
normal person to another The rauto should not exceed 50 per cent 1 a normal person but 1t may
reach 55 per cent 1f the person 1s obese and has a high diaphragm  Similarly a heart which was mally
of the narrow vertical type can enlarge considerably as a result of disease before the ratto will reach
50 per cent

Although measurement of the TD from the 1nitial radiograph does not often show with certamty
whether pathological enlargement 1s present or not this measurement s nevertheless a useful base
line from which even slight vanations may be detected 1n future radiographs Enlargement can be
detected 1n this way at an earher stage than by any other method Therefore 1 some conditions
such as valvular disease or some cases of hypertension 1n which early detection of heart enlargement
mught be mmportant 1n the future the nitral radiograph for measurmg the TD should be taken a5
soon as convenient after the dragnosis has been made

Enlargement of the T D may be found with a heart of normal shape but 1t 1s more often assoctated
with a general alteration of shape as mn a large pericardal effusion or 1n severe myocarditis of witha
local prominence of one border such as may be caused by dilatation of one chamber or a local leston
of the muscle or the penicardium

Marked hypertrophy of the muscle round a chamber will not cause an apprectable local enlargement
of the heart shadow whereas enlargement 15 always seen when there 1s dilatation of a chamber wit
an mcrease 1n the amount of blood contained 1n 1t

In assessing exther the size or shape of the heart 1t 1s of course 1mportant to make sure that the IG“‘;
part of the central shadow 15 1n fact caused by the heart and that the whole or one border of the hea
1s not obscured by an abnormal med: 1 pleural or pull y shadow

Pericardial cffusion and myocardial farlure

In a large pericardial effusion there 15 enlargement of the T D and the central shadow assu;ﬂ:
a rounded contour  The angle between the supenor vena cava and the night atrium 1s filled out g¥
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THE CARDIAC SHADOW

an even convex curve to the nght border and the angle between the aorta and the left ventricle 1s fillud
out grving a simular convex curve to the left border The cardio phrenic angles usually remam acute
and there 15 diminished or absent movement of the heart margins on fluoroscopy or kymography

1f the clinical diagnosts 1s certain the radiological findings can only be of value for confirmation
whilst of the diagnosis 1s m doubt the radiological findings will often fail to narrow down the differential
disgnosis  The difficulties of diagnosis 1n pericardial effusion and myocardial failure may be consider
able and are discussed 1n an Annotation (1955)  Stmular appearances to those of a large pericardial
effusion may be seen with dilatation of the heart ansing from myocardial failure from almost any cause
In acute theumatic fever especially 1t may be difficult to tell whether the enlargement 1s due to a
pericardial effusion or to acute rheumatic myocarditis

A simtlar abnormal shape of the heart may be seen with certain uncommon congenital heart lesions
such as transposition of the great vessels tdiopathic cardiomegaly or Ebsten's discase

The sudden enlargement of the heart shadow n serial radiographs will also suggest a penicardal
effuston especially 1f there 15 no chnical evidence of myocardial disease or if earlier radiographs
wndicate a posstble cause for the effuston such as the shadow of a tuberculous lesion or neoplasm in the
fung or a pleural effusion

A small pericardial effusion may cause no alteration i the heart contour nor obvious restriction of
moiement on kymography A moderate effuston will cause rather less alteration in size and shape

than a large effusion but distinction from moderate heart enlargement from myocarditis will still be
difficult

Pericardial constriction

Pencardial constriction may follow a tuberculous pericardial effusion after an interval of seseral
months or it may supervene while the effusion s sull present more often it arises however withouta
previous history of pericardral disease  In the latter case the heart shadow i< often small and rounded
and the angle between the supertor vena cava and the right atrium 1s lost or even filled out so that the
nght border forms one continuous comvex curve from the top to the diaphragm  Diminution or
complete absence of movement may be seen on fluoroscopy and recorded by kymography The con
stnction may be generalized or may be confined to one border so that 1n a case of doubt an obhque
view kymogram should also be taken

Pericardiat defictency

A developmental deficiency 1n one part of the pericardial sac will result i a local prominence of the
heast through the gapinthecovenng  This may occur over the upper part of the left border the resulting
prominence being due to the pulmonary artery or left atnal appendage and simulating a patent ductus
or atral septal defect

Pericardial adhesions

A penicardial adhesion to the pleura may be visible on the radiograph as a localized peaking out
of one heart border towards a fung field  although this may be visible tn the plain radiographs of on
flsoroscopy a kymogram may be useful to confirm the dragnosis  This may show a localized alterahion
of the movements of the heart border 1n the region of the adhesion and the local protuberance of one
border will become more conspicuous during systole than diastole since it will be held out towards the
Part to which 1t 15 adherent when the rest of the heart contracts medially  The adhesion may draw
towards the heart during systole some nearby part which 1s visible radiologically such as some thickened
pleura or the chest wall tn the lower axillary region  Such systohc indrawing may be shown n the
Aymogram even when 1t 1s not climcally very obvious

Locaurzrp HiGI OR Low DeNsSITY SHADOWS
Pericardial calcification
Puncardial calafication may occur without constriction It may pass undetected 1n a routine anterior
Mew but be clearly seen 1n a more exposed radiograph and is often most clearly scen 1n a lateral
Mew (Fig 125) or left sntenor oblique view [t may stand out most clearly when the radiogeaph s
taken with a Potter Bucky diaphragm
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CARDIO VASCULAR ABNORMALITIES

The shadow 1s often a 2-5 nuilumetre Ine or band which curves 1 an almost cireular or semuctrenlar
manner round the heart usually lying 1-2 millimetres deep to the actual border and often thickest
and most conspicuous along the lower border just abose the diaphragm Sometimes a shorter and
wider band like shadow 1s seen and 1f 1t 1s of imuted extent and lying postertorly 1ts postton near the
edge of the heart may only be apprectated in a tangential view

Sub endocardial colcification

A pericardial caleification must be d d from a dense ctreular ine shadow which 1s sometimes
seen when there 15 sub endocardial calaification i the wall round an enlarged left atrum 1n muteal
stenoss or round the edges of an mtra atrral thrombus  The chical prcture and the position of the
shadow lying as 1t does hugh up posteriorly will generaily serve to differentiate the two conditions

Valvular calcification

A local increase m the radio opacity of the heart shadow may also be seen if extensne abvular
calaification 1s present an appearance which 1s quite common 1n severe mitral or aortic stenosis  This
shadow 15 generally rather mottled and 1s rarely more than 1-2 centimetres Jong and 2-5 millimetres
wide It may be band Iike elliptica! or in the form of a ing  The shadow 15 often invisible m a routine
radiograph of the chest but may be visible 1n one which was well exposed and for which the time of
exposure was very short and less than 005 seconds It 1s best demonstrated 1f the radiograph 1s taken
at a relatvely high kilo voltage which with many umts wil mean 86-90 kVP but 1t will stand out
even more clearly 1f taken at about 120 kVP using a clearing grid It can often be clearly demon
strated by tomography and can often be seen during fluoroscopy provided the eves of the obsener
are particularly well adapted to the dark  On fluoroscopy the shadow shows a charactenstic rotatory
movement 1n phase with the heart beats which serves to differentiate it from the shadows of caleified
filar glands  No doubt screen image amplthcation will make the detectron of valvular calcrfications
easter but for the present such urits are not avatlable at manv centres

In an antertor view the shadow should be sought on the left side It the point of change of
movement on the left border 1s noted and one line drawn horizontally from this a second vertically
downwards and a third at 45 degrees between the two then a calofication 1n the aorhic valie will
tend to lie just above this last ine and one 1n the mutral valve just below 1t (Wood 1950) When the
calerfication 1s abundant the shadow 1s usually quite conspicuous but 1if 1t 15 shght 1t 1s often of hfe
clinscal importance so that a very careful radiological search for such shadows ts rarely called for

Pneumopericardium

A pneumopericardium may result from trauma asprration or from rupture of an air contann®
space adjacent to 1t such as a pneumothorax or pneumomediastinum

If the amount of air 15 smail the resulting transiucent zone round the borders of the heart will be
only (-2 mullimetres wide and may be very inconspicuous but can often be detected 1f the posslbl)ﬂ})l’
of this condition 1s borne yn mind  If the amount of air 1s farger the transtucent zone may be as muct

as 2 centimetres wide and may be made even more obvious by the presence of 2 flud level  The (mh":b
Jucent zone 1s sharply demarcated by the 1 mlitmetre hine shadow of the paretal perlcardi;‘\ ;\lu‘nz
e

runs parallel to the heart shadow with a lateral convex curve and which 1s superimposed on eit T
field If asa result of inflammatory changes or the deposit of fibrin from a haemopneumopenca; ‘daw
the pericardium 1s much thickened then the translucent zone will be demarcated by a band hke sh

several millimetres wide

LOCALIZED PROMINENCE OF ONE HEART BORDER

Encyvsted perscardial effusion hydatid cyst or tumour of the heart muscle .
A localized convex prommence of one hears border with a well defined margin about 2-3 cenlg:;(;’a
tong and 1-2 centumetres deep may be seen i some pencardial flud 1s encysted Radxglo}iﬂn ot
similar appearance may be seen with flud encysted m the medzastinal pleura adjacent to the

with a tumour of the heart muscle or a hydatid ¢yst in the wall of the heart
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THE CARDIAC SHADOW

Such a protuberance of the right heart border 1s often chinically silent and first discovered on a
routine radiograph It may be necessary 1n some cases to show the relationshp of the right atnum
to the shadow  If a cardiac catheter 1s tntroduced mnto the atrium and its tp directed laterally towards
the shadow 1t will be possible to estimate the width of the shadow beyond this chamber and thus
see 1f the shadow 1s formed by a protuberarice of the nght atrium  or whether 1t 15 independent of or
even encroaching on 1t This method will cause less discomfort to the patient and be less dangerous
than angiocardiography

Cardiac aneurysm

A localized protuberance of the left border 1n the region of the left ventricle 15 seen 1n many cases
of cardiac aneurysm following a myocardial The protub ei1s ly situated where
the more horizontal part of the left border turns downwards and it tends to protrude upwards as well
as laterally so that the lower half of the left border has the shape of the toe of a well worn shoe Ina
nght anterior oblique view the upper margin of the bulge runs almost horizontally and then curves
downwards to meet the sternal shadow thus producing a step hke appearance of the anterior part of
the heart shadow The clinical picture 15 g y 1stic and the el 15
diagnostic so that the radiograph 1s chiefly of value to show the size of the protuberance and the T D
rather than for diagnoss

Dilatation of the left sentricle

Dilatation of the left ventricle 1s common 1n hypertension aortic stenosis aortic regurgitation or
mitral incompetence  In the antersor view 1t causes a promenence of the lower third of the left border
and therefore an 1ncrease 1n the TD  The shape of the lower third of the left border tends to remain
rounded

Ina nght anterior oblique view little change can be seen but 1 the left anterior oblique view there 1s
some enlargement posteriorly of the lower third of the posterior border The extreme postenior part
of this border wall overlap the shadow of the vertebral column until the patient is rotated nearly wnto
the true lateral position

Dilatation of the right yentricle

Dilatation of the right ventricle may give a very similar appearance on the radiograph 1f it d splaces
the left ventricle to the left and postertorly More commonly the appearances are more spectfic the
dilated nght ventricle causing a promnence of the left border rather above the apex of the heart whil t

";1 the left anterior oblique view 1t projects anteniorly and tends to overlap the sternal shadow while
the

space 1s not upon
In some congenital heart lestons gross dilatation of the night ventncle producing a prominence of
the ft heart border above the apex 1s d with a small hypopl. il y artery producing

adeep concavity below the aortic knuckle  The combination of these changes results in the left border
of the heart simulating the shape of a well worn boot or  coeur en sabot  This appearance 1s
sometimes seen 1nt Fallot s tetralogy but 1s in fact more often caused by some variant of ths the changes
0 the size and shape of the heart shadow resulting from Fallot s tetralogy usvally being much less
marked In this condition the T D 15 often normal or only shightly increased even if the pulmonary
1schaemea 1s obvious

A dilated night ventricle often displaces the night atrium to the nght but this mav not be a very con
spicuous fiature nor 1s the diatation of the night atrum which usually accompanes that of the nght
‘entricle easy to detect on the plain radiographs or on fluoroscopy  An impression of prominence of
the night border of the heart 15 often obtained 10 these cases  The lower part of the night border of the
heart 1s rather more comex and this consexity extends higher than normal before meeung the straight
rertical part of the central shadow formed by the supcnor vena cava  The actual enlargement 1s
bhowerer difficult to measure

In most cases the clinical picture and particularly the electrocardiosrams will indicate which sentricle
s ealarged 1y 2 doubtfu) case the radiographic findings must be interpreted with caution because
asindicated aborve dilatation of the neht ventnicle may give the same picture as that seen with dilatation
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CARDIO VASCULAR ABNORMALITIES

of the left ventricle  If however the more characteristic appearances of dilatation of the right ventricle
are present these are not simulated by dilatation of the left ventricle

Dilatation of the left atrium

When there 1s moderate dilatation of the left atrium 1n mutral stenosis a promunence of the left
border 15 often seen a short distance below the aortic knuckle  Stnce the left atrium lies behind and welt
wnside the left border this prominence 1s formed by the left atrial appendage  The posttion of the left
atrium and atrial appendage and therr relation to the left border can be confirmed by angiocardiography
though filling of the appendage may be very fant and difficult to detect

A promnence of the left border rather higher up immediately below a small hypoplastic aorta 1s
generally caused by the associated dilatation of the pulmonary artery  Sometimes both prominences
are seen the upper one due to the large pulmonary artery the other immediately below 1t to the left
atnal appendage which may itself be enlarged or may be quite small but displaced to the left by the
enlarged left atrium itself

A dilated left atrium causes a shight 1ncrease m the radio opacity of the heart shadow which 1s most
clearly seen 1 a well exposed film  The right border of this denser area results 1n 2 double outhine the
outer border bemng the right border of the heart tormed by the right atrium the 1nner border 1-2
centimetres medsal to 1t and roughly parallel to it being formed by the dilated left atrium If the left
atrium enlarges stll farther 1t will rtself form the lower half of the night border of the heart shadow
while the right atrium will appear as a second denser area medial to 1t If marked mitral incompetence
15 present rather than stenosis the dilatation may be very gross so that the shadow of the greatly
enlarged left atrium passing posteriorly reaches as far as the nght axilla

If the dilatation of the left atrium 1s shight 1t may not be revealed in the routtne anterior vies
radiograph 1 which both the T D and the heart shape may appear normal but whether shight ‘7];'
considerable 1t can be readily detected 1n a night antenior oblique view (45 degree rotation) when 1t U
be seen to cause some posterior deviation of the oesophagus after 1t 1s outlined with barium su'lpl‘;ﬂlf
paste  The displacement starts just below the lower end of the tracheal translucency and ends un’_ESS
1t 15 gross a short distance above the diaphragm  Rarely such shght dilatation can be detected b:c:dff
the charactenistic murmur of mutral stenosts can be clearly heard but generally the phystcal signs pre ¥ <
the radiologrcal evidence of dilatation of the left atrium and the clinical picture 1s such that the m'(lgi
logical examiation 1s not necessary for diagnosis It will however show the degree of enlargement
the left atrium and state of the pulmonary vessels and lungs ated

The oesophagus 1s usually displaced to the right as well as posteriorly but 1t 15 sometimes devi
to the left by the enlarged chamber 1y thos

A grossly enlarged left atrum will often press on the matn bronch and displace them lateral i'lx -
widening the carnal angle  This may be seen 1n a well exposed anterior view or left anteror 0 ‘?M
view rad ph or 1t can be d rated by hy which may show narrov
of the left main bronchus as well e

In mutral valvular disease with dilatatton of the left atnum 1t 15 sometimes mportant to dete! “
whether mutral incompetence rather than stenosis 1s the predomunant feature This will be sucﬁmy
if on fluoroscopy or hymoscopy marked systolic expansion of the left atrium can be seen pml:gmhc
i the nght antenor oblique view Owing to the overall movement of the heart shad;\\ chop)'
expansion 15 largely an impression the observer gains but 1t may be demonstrated by )";unce s
1f 1t 15 shight 1t generally cannot be detected with certainty On the other hand if the mcamghmmﬂy
gross so that the systolic expansion can be seen more easily the condition will be obvious
and 1its radrological demonstration therefore of no great importance

Dilatatson of the right atrium | 1t 10 SOME

Dilatation of the night atrium 1s difficult to detect on the plamn radiographs It will r;su ression
prominence of the nght heart border but the recognition of this will depend largely on t eleopt‘““
gamed by the obserner The lower half of the night border tends to be more convex ance may ¥
higher before meeting the superior vena cava than m a normal heart The Pfc'm“"cln dge of the
measured with more reassurance by dropping a perpendrcular line down from the lateral edg
shadow of the superior vena cava and noting the distance of the right border from this
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Diatatton of the nght atrium 1s often seen 1n puls 'y hypertension d with dil of
the right ventricle 11 an atrial septal defect and 1n tricuspd stenosis

Dilatation of seseral chambers

Often there 1s dilatation of more than one chamber For instance an mcrease of the TD with
prominence of the apex and of the left border below the aortic knuckle may be secn 1n the anterior
view together with some enlargement posteriorly 1n the night oblique view from dilatation of the left
atnum  In the left anterior oblique view there may also be enlargement postertorly from dilatation of
the Jeft ventricle a combination seen when nutral stenosis 1s associated with aortic regurgitation
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Fig 125 ~Calcified percardium  The shadow was invisible i~ Fig 126 —Congenutsl double sorti arch taort ning) N te

1he routine anterior e radiograph It could be scenina  indentton on postenor wall of barum filled oesophagus fr n
more eposed antenor view and was most CONsp cuous in  abnormally placed vessel Child aged 1 year  Recurrent
thelateral view The white band hike shadow of the cal um  vespiratory infections with stndor _ Left aoru arch com
forms most of the margtn of the heart pressed trachea and was ed off

THE PLACE OF RADIOLOGY IN CARDIAC DISEASE

In many cases of cardtac disease the diagnosis 1s obsious from the cliical and electrocardiographic
findings but 1n a few cases the radiological findings may have an important place even in the diagnosis
They are of particular value n estimating some of the adverse effects anising from a valvular or ather
leston and such informatson may help in deciding on the line of treatment
Sometimes 1t 15 necessary to obtain further information by cardiac catheterization and there are of
course many conditrons in which 18 15 erther for d or for of the case  For
tostance 1t may serve to distinguish a patent ductus an atnal septal defect and a sentnicular septal
defect n all of which there may be an mncrease 1in the TD  a prominence of the pulmonary artery
shadow and pulmonary plethora and which 1n thetr less usuat f cannot be d d
on clinical mestigation
Ometimes angiocardioraphy 1s an imaluable aid to diaznosis 1n an obscure congenttal heart lesion
OF it may be useful in showing certatn features which will assist the surgeon in planning the operatne
Procedures  For mstance 1 Fallot s tetralogy 1t will show the size of the subclavian artery and
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CARDIO VASCULAR ABNORMALITIES

pulmonary arteries and the degree of over niding of the aorta In a coarctation of the aorta 1t will
show the site and extent of the narrowing the width of the aorta above and below 1t and the relation
of the subclavian or other large artery to 1t

The indications for angiocardiography and the x ray appearances seen by this method are within
the province of cardology and have therefore been omutted In chest disease as opposed to cardiolory
1t may be indyated to show whether an abnormal mediastinal shadow 15 associated with a normal
appearance of the heart chambers and great vessels or whether some abnormality 1s present such as
an aneurysm which 1s the cause of the mediastinal shadow

THE AORTIC SHADOW

Prominence of the central shadow particularly the upper half may be due to unfolding of the aorta
or dilatation due to aortic regurgitation aortitis or an aneurysm  The enlargement may be associated
with an increase of the transverse d of the heart especially 1f there 15 a lesion of the aortc

valve but sometimes there 15 gross enlargement of the central shadow from an aortic aneurysm and ne
enlargement of the heart shadow

UNFOLDING OF THE AORTA

Unfolding of the aorta without actual dilatation 1s a condition which 1s often seen In older persons
particularly men over 65 years of age  In the anterior view 1t causes a lateral convex prommence of the
mddle third of the central shadow on the right side and a prominence of the aortic knuckle on the it
side both having well defined margins  On the night side the upper part of the prominence may be
caused by the displaced superior vena cava  On the left the aortic knuckle not only projects out farther
but 1s higher than m a normal younger person The descending aorta may curve considerably to the
left and the shadow formed by 1t may be so marked as to simulate a mediastinal tumour projectns
out from the region between the aortic knuckle and the left ventricle A well exposed anterior view
radiograph will show the continuity of this aortic shadow from the knuckle to the diaphragm while
an oblique or lateral view will confirm the absence of any abnormal mediastinal shadow  The oblique
and lateral views will also show that there 1s no appreciable mcrease in width of the aortic shadow the
walls of which remain parallel A considerable kyphosis 1s often apparent

SYPHILITIC AORTITIS

In syphilitic aortitis the increase 1n size of the central shadow 1s less obvious than it unfolding of the
aorta but 1n an oblique view preferably the left antertor oblique view a local or general mncrease in
width of the aorta will be apparent  Faint lines of calaification are sometimes seen which are much
thinner than those seen 1n atheroma

AORTIC ANEURYSM

3
In a routine anterior view radiograph an aortic aneurysm will often result 1 a large homogeneou

shadow projecting out from the central shadow  If 1t artses from the ascending aorta the promipence
will be seen on the nght side of the central shadow at the level of or somewhat above the hﬂuml
Rarely 1t extends downwards when the appearances will be exactly the same as that of the mediasttnd!
effusion tllustrated in Figs 35 and 36 p 31 f the
If 1t anses from the descending aorta 1t may project to the left behind the hilum shadow I kit
aneurysmal dilatation 1s S shaped 1t may project behind the mght hilum or lower down ur\l .
nght border of the central shadow The postertor posttion of the shadow will be evident from obliq .
or lateral views and the Correct diagnosis thus made  If the aneurysm 1s fusiform and low dc:\:r
Just above the diaphragm the shadow wall simulate that of a collapsed lower lobe  There will howe
be none of the other changes such as alteration of the lung vessel pattern and hypenrans]uc&ncy‘ iy
Sometimes the routiné antertor view appears normal whereas the aneurysm 15 either seen;;mm
1 one of the oblique views 1n a high penetration anterior view tn a kymogram or 18 nferret i
oesophageal displacement demonstrated after a banum swallow  Therefore when an aneurl)_‘mwr
suspected clinically these further radiological investigations should be carried out whether the 2
view appears normal or whether 1t shows a shadow of doubtful nature
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THE PULMONARY VESSELS IN CARDIAC DISEASE

The condtion will be excluded 1f the shadow of the aorta 15 seen to be independent of and sufficiently
remote from the abnormal shadow The shadow of an aortic aneurysm would be 1n contact with
that of the aorta at some point and would usually be obviously continuous with 1t both at the proximal
and distal ends

C le displ. of the h round the shadow 1s common 1f the aneurysm 1s 1n
the region beyond the ding part The displ. 1s usually more marked than with a neoplasm

Eroston of the sternum 1s common with an aneurysm of the ascending aorta and erosion of one or
two vertebrae with an ancurysm of the descending part  These vertebral erostons tend to be in the
antertor part of the vertebral body and result 1 a deep anterior concavity since the tervertebral
structures are relatively resistant to the pressure eroston (Fig 132) Generally there 1s no reactrve
sclerosts  Often both sternal and vertebral erosion 1s most easily seen 1n a true lateral view  Sometimes
the vertebral erosion s at the side of the vertebral body and can then only be seen 1n a posterior view
taken for the bone

Sometimes an aneurysm presses on a bronchus and 1ts shadow may then be obscured by that of the
collapsed lung  Often only a single lobe collapses or distal inflammatory changes result 1n an area of
patchy cloudmng the shadow of the aneurysm remaining visible near the hilum

Sometimes the chinical and radiological findings mdicate the diagnosis quite clearly at others there
may be no chimical clues while radiologically 1t may be drfficult or impossible to distingussh the shadow
from that of 2 mediastmal neoplasm (sec p 117)

CONGENITAL ANOMALIES OF THE AORTIC ARCH

In babies or young children stridor may be caused by a persistent aortic ring pressing on and narrowing
the trachea  The plam radiographs may appear normal but a small barum or Lipiodol swallow
will show a small indentation of the posterior wall of the oesophagus with some forward displacement
atabout the level of the third and fourth thoracic vertebrae  The appearances are most easily seen 1nt
a nght antenior oblique view (Fig 126) Sometimes the oesophagus shows a shight narrowing on
both sides 1n the antertor view that on' the left corresponding to the normal aortic indentation and
that on the nght corresponding tothe aortic nng The tracheal narrowing may be scen m tomograms
but 1t 15 not always possible to obtain a clear picture in a restless baby

ANOMALOUS VENOUS DRAINAGE

In a baby or child an anomalous venous drainage into the heart may result in a very wide upper
mediastinal shadow  This 1s seen with total pulmonary venous dramage through a persistent left
Supenior vena cava  The edges are often rather poorly defined though formed on the night by the
Superior vena cava and on the left by the anomalous vein and they may simulate a mediastinal tumour
The nature of the shadow may be d d by cardiac cath 1f the catheter can be made
to enter the abnormal vern or 1t may be shown by angiocardiography

THE PULMONARY VESSELS IN CARDIAC DISEASE

Considerable changes may be present in the pulmonary circulation as a result of cardiac disease and
some of these may be reflected 1n the rad b es  The pul y vessel pattern should
therefore be 1nspected as a whole starting with the heart contour particularly that part of the left
border below the aortic knuckle which 1s formed by the part of the pulmonary artery between the valve
and 1ts duision to a nght and left branch and then proceeding from the hilar vessels outwards mto
the larger intrapulmonary vessels to end with the smaller perrpheral vessels  The larger pulmonary
veins may also be separately 1dentified

DILATATION OF THE PULMONARY ARTERY

Dilatation of the pul y artery p ap of the left cardio vascular border below
the aortic knueklte 15 a common finding 1n many cardiac conditions It 1s seen associated with a high
lellmnnary artery pressure or an increased pulmonary blood flow 1n such conditions as mitral stenosis

nal septal defect (ASD) ventnicular septal defect (VS D) patent ductus and with a low pressure
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CARDIO VASCULAR ABNORMALITIES

m the post stenotic dilatation of pulmonary stenosis The shadow may also be caused by a local
aneurysmal dilatation of the pulmonary artery associated with a normal pressure the dilatation bemo
erther a developmental anomaly or the result of an abnormally thin and distensible arteral wall

In many cases of mutral stenosts ASD VSD and patent ductus the large pulmonary arteny
tends to be associated with large hilar vessels and pulmonary plethora whilst 1 some cases of mural
stenosis with extreme pulmonary hypertension considerable enlargement of the pulmonary artery 15
assoctated with abnormally small hilar and lung vessels (Fig 128) a sumlar pulmonary ischaemia
being seen beyond the post stenotic dilatation of pulmonary stenosis
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Fiz § 7—Mural steno s wuh laree indistin ¢ hular shadows  Fig 1.8 —\aral stenosss with large pulmonary ‘ﬁl’mﬁy
The mid lung field vessel are mcomspicuous  Some very small lung vessels  Horizontal line shadows aw?am s
small wcular lung shadovs m the mud zoncs due to phrenic recesses  Fomale aged °3 years  Mim ye8
haemosiderosts  Male azed 34 years  Ten years prowressive breathless on exertion b commng more severe P A P!
dyspnoea on moderate exurtion  fibnllatmg  Successful 100 45 Valvotomv  Very great improvement
ralvotomy

DILATATION OF VESSELS IN THE REGION OF THE Hita

Dilatation of the vessels in the region of the hila 1s commonly seen 1n association with the e
pulmonary arterv in mitral stenosts ASD VSD and patent ductes  The enlargement may coﬂ“t
nto the lung fields or end abruptly after the early branchings beyond which the vessels may no ous
enlarged at all or may even be narroned In A S D 1n particular there 1s a tendency for cnormune
enlargement to take place of some of the more prouimal branches which contrasts oddly with the qches
normal size of the vessels of the next generation within the lungs  The enlargement of the early hrg"hllar
1s often uneven so that great enlargement of only one or two may suggest a tumour or enlnrgtten oy
glands In some lesions causing enlargement of the hilar vessels excesstve pulsation may be sgraph)
fluoroscopy an appearance described as hilar dance  This can be recorded graphically by kymo
ot khymoscopy

Shight or E‘ml) moderate degrees of enlargement of the vessels 1n the region of the hita 1s dlmi‘:[;&?
detect beine based on a visual impression and not on any measurements  The vessels are mgmk
reported as being enlarged 1n mitral stenosts or cardiac failure when in fact enlargement ts not 2 dons
feature  Often 1n tmtral stenoss the vessel outhnes are rather indistinet and yet the hilar ;m(m
appetr large and 1ll-defined an appearance which 1s probably the result of 2 localized n:;
ocdema around the vessels without measurable enlargement of the individual vessels (Fig 127)
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LUNG CHANGES IN CARDIAC DISEASE

DILATATION AND NARROWING OF LARGER INTRAPULMONARY VESSELS

Assessment of the dilatation of the larger mtrapulmonary vessels 1s simtlarly based on a visual impression
and not on drrect and will where the lesser mamfestations are concerned
depend 2 lot on the attttude of the observer  Enlargement of the smaller branches makes them more
clearly visible and vessels which normally would not be noticed are now clearly seen so that there seems
t0 be an excessive number of vessels  This appearance of vascular congestion 1s known as pulmonary
plethora  Diminutton of the size and therefore of the number of visible vessels in the Iung fields 15
known as pulmonary 1schaemia and 1s seen with some cases of extreme pulmonary hypertension and
1n certain congemital cardiac conditions such as pulmonary stenosis Fallot s tetralogy or Ersenmenger s
syndrome

DILATATION OF THE SMALL PERIPHERAL VESSELS

The peripheral smaller vessels are normally mvisible or 1nconspicuous and only become clearly visible
when they are enlarged as for instance in some cases of mitral stenosis  Enlargement of the peripheral
vessels may be disti hed from difated lymph t Is tf the linear shadow can be traced back
1o arbontzing shadows leading directly to the main hilar vessels Excessive vistbility of engorged
peripheral vessels may give nise to an almost reticular pattern m the lung  This 1s different from the
non vascular reticulation seen n some forms of idiopathic pulmonary fibrosis 11 which the cnss
cross wiite hines have 2 finer more even contour than m vess=l engorgement

TABLE 1
CHANGES IN THE VESSEL PATTERN ASSOCIATED WITH SOME OF THE MORE COMMON CARDIAC LEStons

M1 al sienos 5 | Vessel pattern variable Commonly slight or moderate dilatation of the pulmonary artery
Hila blured Lung and perphural vessel conspicuous with pulmonary congestion
| obvious (Fig 17) If pulmonary hypertension extreme pulmonary artery large but

lung vessels small and no congestion (Fig 178)

Paremductus ASD VS D The range 15 wide from normal to gross plethora  Tendency to d latation of the pulmonary

artery

Pulm rary stenos s ! Duatation of the pulmonary artery with pulmonary tschaema

F il 15 terratogy , Sometumes normat sometimes all vessels small

T uncus arteriosus | Altvesclssmall ide upper mediastinal shadow and  step appearance in | ft oblique

LUNG CHANGES IN CARDIAC DISEASE

Cardiac disease may not only caus¢ alterations in the pulmonary vessel pattern but may result in
2bnormal shadows 1n the lungs themselves

HAEMOSIDEROSIS
Haemosiderosis 15 2 condition n which 1ron particles from the blood stream are deposited 1n the
Pulmonary tissues It occurs m a small proportion of patients with mitral stenosts  Qurte often the
small particles are 1 a sufficiently large group to cast a 0 8-1 milimetre circular shadow on the
diograph They can lly be 1d: because stmilar shadows of this small stze made up of
Parlicles of a Jower molecular weight would not ordinanly be visible  They are for the most part
vdely disserminated over the middle thirds of both lungs and may be sparse or so numerous that they
result 10 a ground glass appearance and the radiograph may appear under exposed
[ the shadows are only moderately numerous and of larger size reaching up to 2 nullimetres m
diameer distinction from fibrotic nodules without haemosiderin deposits associated with them may
be mpossible  In addition the shadows may be further obscured by the presence of shadows from
ngorged Penpheral vessels or even oedematous areas in the lung  Histologically the size of the
:{On Stawed particle may sometimes correspond to that of the shadow visible on the radiograph though
4 r;s Probable that the shadow 15 often formed by the supenmposttion of several deposits at quite
Hlerent levels 1n the lung and 1s thus larger than the actual individual particle
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CARDIO YASCULAR ABNORMALITIES

PuLMONARY FIBROSIS

Pulmonary fibrosis may occur 1n severe long standing mutral stenosis It 1s as a rule associated wik
engorgement of the pulmonary vessels and the effect of these superimposed on the shadows of thy
fibrous tissue s to grve a complicated sertes of shadows which has a reticular or net Itke or even 2
honeycomb appearance

EcToric BoxE
Ectopi bone 1n the form of several 2-3 milimetre well defined circular shadows lying m the lowe
half of the lungs is occastonally seen m a patient with mutral stenosis (Fig 108)  These lestons are
probably the result of old foc: of rheumatic pneumonia occurring at the time of the ortgmnal rheumatc
fever and not of the cardiac lesion

Fig 129 —Putmonary cedema with bat s wing shadow Amale  Fig 130 —Pulmonary oedema with basal haze A caseofmitr2]

aged 27 years with hypertension and left ventni ular faiture stenosis Female aged 4§ years Short of brt:llll;mznl;i
Blood pressure Albuminuria  Blood urea 50-380 millt swelling of the ankles Cyanosis and orthopnoea fibrlats
grams per cent  Retinopathy Improved on digitalis and low salt diet

PLEURAL ErrusioNn
A small pleural effusion or line of thickened pleura 1s a common complication when heart failure
occurs  Thickening of the honizontal fissure may persist long after the pauent has re;oweredkfrorlrll:
temporary falure A small effusion can be more readily d on the rad 1ha|
chncally (see p 25)

PULMONARY OEDEMA
W

Pulmonary oedema 1n heart failure 15 often masked by an associated effuston but the lung Shz::’
may be the predominant feature and appear as 2 generahized lower zone haze witha pootly demar o
upper edge (Fig 130) The shadow 1s on the whole less dense than 2 preumomc conaohdanonn -
tends to rematn more homogeneous over a longer penod of ime  Thts appearance may be see!
one or both sides b

A more common form of pulmonary oedema results 1n the  bats wing  shadow (Fig l?-i) ‘;:M
1 partly homogeneous and partly composed of 1 centimetre 1ll defined confluent \\oq)”y ! ?nctf‘f
It spreads out from the hila and stops short often with quite a well defined edge some 2 centt i
from the periphery of the fung It s seen 1n some cases of left ventricular failure from whatever
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THE PULMONARY VESSELS IN HEALTH AND IN LUNG DISEASE

1t 1s commonly found 1n hypertension with uraemia  but may also occur in hypertension without
uraemia 1n 1schaemrc heart disease or even i1 myocarditis or mutral stenosis 1t may occur with some
biochemical disaster but without a long standing or irreversible cardiac lesion

THE PULMONARY VESSELS IN HEALTH AND IN LUNG DISEASE

VARIATION IN ARBORIZING VESSEL SHADOWS IN NORMAL PERSONS

The arbenizing shadows tn the lungs of a normal person (the lung markings) are without doubt due to
the pulmonary artertes and veins This can be demonstrated by tomography 1n a region near the
hidum where the bronchial translucencies the branches from the main division of the pulmonary
artery on that side and the venous branches reaching the shadow of the left atrium can be separately
dentified  Further evidence can be obtatned by angiocardiography when first the arteries and then the
veins are remnforced by the contrast medium

These vessel shadows are much more conspicuous 1n some subjects than 1n others marmly because
of vaniations 1n the contrast between them and the surrounding translucent air spaces and to a less
extent because of vanations 1 the size of the vessels Even if they appear espectally numerous 1n a
particular patient this impression 1s not borne out by an actual count either 1n the radiograph or 1
casts after the myection of the vessels

On the other hand 1n the same normal subject the pattern 1s remarkably constant in radiographs
taken at different times over a penrod of maay years and 1s the same m a radiograph taken immediately
after violent exercise as after a period of rest

CHANGES IN VESSEL PATTERN ASSOCIATED WITH LUNG DISEASE
The pulmonary artery

Enl; of the pul y artery prod a slight convex prominence of the left heart border
Just below the aortic knuckle 1s a common finding 1 emphysema or any other form of generahzed lung
disease causing pultmonary hypertension  In emphysema this enlargement although not gross is nearly
always present and easy to detect  Unless heart failure 1s present 1t 1s usually associated wath a rather
small narrow vertical heart  The hilar vessels may be enlarged or may merely appear enlarged because
of the high contrast with the exaggerated overlymg lung transhicencies—in marked contrast to the
more provimal mtrapulmonary vessels which are smaller than normal I bullae or bullous areas are
present the vessels will be abnormally widely spaced and even reduced 1n number The penipheral vessels
Just above the costo phrenic recess may stand out abnormally clearly In cor pulmonale this picture 15
Pbunctuated by episodes of failure when the heart shadow may enlarge only to decrease again m size
if the patient improves

A shight prominence of the left heart border below the aortic knuckle suggesting some enlargement
of the Pulmonary artery 15 quite commonly seen 1 the radiograph without any chinical evidence of
disease and 15 often normal It may be dynamic and associated with a rapid pulse rate but more
commonly 1t 15 an artefact due to shght rotation or scoliosis the promunence disappearing if'the patient
€an be posiioned correctly

Main branches of the pulmonary artery
One or both branches of the pulmonary artery may be enlarged Umilateral enlargement 1s usually
only an apparent and not a real enlargement and 1s seen frequently when the patient 1s not positioned
straight  The left branch will be promunent if the sternal end of the left clavicle 1s seen to be more to
the left of the vertebrae than the right or if there 1s a thoracic scoliosis convex to the left  The reverse
Wil cause promience of the nght branch of the pulmonary artery situated in the hilum  Such an
apparent enlargement 1s frequently mistaken for a pathological shadow 1n the region of one or other
ilum and ¢ may require quite elaborate radiological myestigation to show the shadow 1s 1n fact the
Formal arterial shadow A view with the patient straight 1f thts 15 possible and the appropriate
2teral view should be taken first  If there s still doubt then posterior or lateral view tomograms or
(’mh ™Ay be necessary In such cases the speed and ease of the simultaneous multisection method
¢ P 122) 15 a great help for a nervous patient
! u3



CARDIO VASCULAR ABNORMALITIES

The intrapulmonary vessels

The visible vessels tn the hula and lungs are the vessels associated with oxygenation as opposed to
the much smaller bronchial vessels nounshing the bronchal walls  They are not wisibly increased 1
s1ze even after vigorous exercise  Neither they nor the walls of the proximal bronch: become sufficiently
thickened to show a change in size 1n acute or chromc bronchitis  Any impression of vessel enlargement
gained from the radiograph of a person who 1s without evidence of cardiac disease but who 15 suffering
from a cough does not therefore justity a d of a pathological lung change  Serral radrographs
often show no change even when the subject 1s well which 1s an additional reason for considenng
this unusual vessel pattern to be normal and a diagnoss of a catarrhal condition or hilar flare to be
unjustified

In the lesion of interstitral  pneumonta the tissues round the vessels and bronchi are inflamed
The resulting picture may simulate that of vessel enlargement although the changes are not strictly
confined to the vessel pattern

In some patients with asthma the vessels stand out abnormally and are rather small the pattern
being similar to that seen 1 emphysemna  (For the changes in the lung vessels 1n asthma or chronc
bronchitis with emphysema see p 98 )

The smalil peripheral vessels

The small peripheral vessels are normally 1nconspicuous or invistble but may be seen i very thin
subjects  They stand out very clearly m some cases of empk and some
of pneumoconiosts  They must be distinguished from dilated lymphatics and thickened nter
lobular septa neither of which can be traced medially to join up with the other arborizing vessd
shadows

Local change in lung vessel patiern

A purely local change 1n the vessel pattern 1s seen 1n some lung diseases  For mstance 1n locahzed
bullous emphysema there 15 a local area of vessel narrowing  In 1diopathic umlateral emphysema atl
the vessels (arteries and veins) on one side are abnormally small

Displacement of a vessel or group of vessels by a localized lung leston 1s common  They may be
spread out around a cyst or neoplasm or be crowded together m a lobar shrinkage

Sometimes a localized pathological shadow may be associated with radiological evidence of an
increased blood supply In an arterio venous aneurysnt in the lungs the aberrant and enlarged vessels
can be clearly shown by tomography (Fig 100) Occasionally an abnormal artery comung from the
thoracic or abdominal aorta can be shown leading to a sequestrated segment

In most other localized lesions dilatation of the vessel supplying the lesion 15 either slight of cannot
be d rated on the rad ph  There 1s sometimes an appearance of an mcreased vascular
supply leading to the opacity of a tuberculous focus but 1t 15 difficult to be sure whether ths explanation
15 the correct one or whether the appearance 1s due to tubercles and fibrous hissue seeded along ‘hs
Iymphatics whrch Iie around the vessels and bronchus and pass between the focus and the ilar glan
to which 1t drains

PULMONARY INFARCTS

A pulmonary infarct 1§ usually the result of a thrombo embolus from a leg or pelvic vein thou
occur from night sided sub-acute bactenal endocarditts  In the early stages 1t 1s often not pos
obtain very satisfactory radiographs without unjustified disturbance of the patient and even 2 e
view may often be madwisable The shadow 1s vanable depending on its locatron and the size O i
nfarcted zone It 1s usually 1ll-defined often [-3 centimetres in size and in an anterior vies% a};P;m
rather shapeless sometimes 1t 1s wedge shaped with the apex towards the hilum especially tn a 12
view  sometimes it 1s crrcular 1-2 centimetres in diameter 08

A large infarct espectally if 1t occurs 1n the upper half may result in a shadow correspondn;go“ .
Tobe or a segment but such a finding 15 unusual If the infarct occurs i the lower half the shai o
frequently obscured by or merges with that of a complicating effusion or 1t 1s partly hidden bya on
raised dome of the diaphragm  Thus marked elevation of the diaphragm on the affected side 15 2 cOM
feature and may be present with quite a small lesron
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As the nfarct resolves the shadow shrinks rapidly and may then persist for 2 or 3 weeks A
frequent finding 1n the healing stage 1s a long 1-3 millimetre wide linear shadow which 1n the lower
zone often lies horizontally just above the diaphragm  This may eventually resolve completely or 1t
may leave a restdual small hnear scar

An nfarct may occur without cardiac disease or thrombo embolus and 1s not uncommonly seen in
cases with bronchial carcinoma  The shadow cannot always be separately ldennf'ed on the radiograph
1 these cases bemng merged with the shadow of an atel or distal beyond the
bronchostenosts  On the other hand the infarct may sometimes cast a separate wedge shaped or circular
shadow remote from the growth In some cases neoplastic invasion of the vessel can be seen on
examination of the specimen but 1 others no cause can be found for the infarct
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CHAPTER 6

THE MEDIASTINAL AND DIAPHRAGM SHADOWS

THE BORDERS of the central (medastinal) shadow which are outlined by the translucent lung fields on
either side are normally formed by the heart and 1its pericardial covering together with the great vesseh
An abnormality of the size shape or density of this shadow may result from cardiovascular disease
as described 1n Chapter 5 It may also result from enlargement of one of the other contents of the
mediastinum which are normally mvisible such as the oesophagus thymus Iymphatic glands o
part of the vertebral column  Finally 1t may be due to the presence of a tumour hernia or effusion

The draphragm shadow 15 intimately related to medtastinal lesions lymng in the lower part suchasa
parapericardial or pleural cyst a pleural fibroma or a lipoma resting on 1t It may ttself contribute to
the mediastinal shadow erther when a local defect permuts a herma nto the mediastinum or when 2
portion of one dome of the diaphragm 1s pushed upwards as a result of a local weakness allowing
the shadow of the liver or spleen to encroach on a lung field

CONFIRMATION AND LOCALIZATION OF THE ABNORMAL SHADOW

It will usually be possible to make quite sure that a suspected shadow 1s 1n fact an abnormal shadow
and not yust an unusual normal shadow resulting from a minor variation in the size or posttton of some
normal structure or even an artefact Tomograms are often of great value to confirm the presence of
a small and mnconspicuous abnormality the lateral view being the most suitable 1n some cases and the
posterior 1n others

Whether the shadow 1s small and inconspicuous or large and obvious 1ts spacial position bas to be
determined A plain lateral view will generally suffice to prove that 1t does in fact he in one of the
medasttnal spaces or 1s related to the diaphragm sometimes however more elaborate imestigations
are needed suchasa high penetration anterior view a smilar view taken with a Potter Bucky diaphragm
tomograms fluoroscopy and a barium swallow

DIAGNOSIS OF THE ABNORMAL SHADOW

There may be clues to the diagnosis from the clinical side such as physical signs suggesting an aneurysm
an abnormal blood count indicating leukaermia or a gland biopsy indicating one of the reticuloses
In the absence of any such clinical clues not only 1s differentiation of an aneurysm from a neoplast
or inflammatory mass sometimes difficult but 1n many cases a pre operative opinion as to the nature
of the abnormal shadow can only be a hazardous guess

The size of the shadow 1ts shape and density should be noted since certain features may poin! 2
one diagnosis rather than another Examples of this are the size of the shadow 1n 2 pmra(h)“"s
tumour the shape of the shadow seen on the night border in a ph or ¢ B
translucencies seen i a herma or the presence of teeth or small caloifications n a dermoid Tomo"-
grams are sometimes useful to prove or exclude the presence of small inconspicuous calcificanions ¥
the tumour

Accurate locatization of the shadow will also contribute towards the diagnosis if as is often the case
there 15 no evidence of disease other than the x ray findings Certam lesions are found in one regiot
but not in another or are more common 1n certain sites

Differential dragnosis of any medtastinal shadow may be a problem and even exact anatomy
localization ts not always easy In partscular a bronchial carcinoma lying very medially will of‘f'ﬁ‘
the same spactal site as mediastinal secondary deposits and will therefore be mdistinguishabte rnal
these unless there are other clues such as a bronchostenosis  An encysted effusion of the mediastt
pleura will give nise to a shadow indistinguishable from a mediastinal tumour or an aneurysm

it 1o

al
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ANTERIOR MEDIASTINAL SHADOWS

DIFFERENTIATION OF ANEURYSM FROM TUMOUR

Ifthere 1s any possibility that a medrastinal shadow 1s caused by an aneurysm of the aorta or pulmonary
artery and not by a medastinal tumour the oesophagus should be outlined with banum sulphate
paste and examined by fluoroscopy to see whether it 15 displaced or encroached upon in any way In
addition plain right and left anterior oblique views at 60-70 degrees rotation should be taken to
outhne the aorta thus showing the condition of the vessel and the relation of the shadow to 1t and to
show or exclude vertebral or sternal erosion

A kymogram 1s sometimes of help particularly 1f 1t can demonstrate normal aortic pulsations
mdependently of the shadow The presence or absence ot pulsation of the shadow itself 1s without
significance since some tumours show vigorous pulsation and some aneurysms very hitle

Fig 131 —Aortc aneurysm Arrow pomnts to a rng of Fig 13 —Aortic aneurysm  Arrow points to the erteb |

cal fication Tound the periphery  Female aged 17 years erosion caused by the aort anenrysm  The large circular
Mass x ray findingNo physical signs. | At thoracotomy 1t shadow of the aneurysm 1s visible around the arrow A trace
%as some time before 1t 'was realized that the  tumour of banum 15 seen In the ocsophagus which 1s displaced
¥as tn fact an aneurysm antertorly

The situation of the shadow should be carefully noted If it is clearly separated from the aorta
g for instance well anteriorly on the left side or posteriotly on the right 1t 1s probably a tumour
ll defined sternal or vertebral eroston extending from the surface gross oesophageal displacement
and failure to d anormalindependent aortic shadow w1ll favour the diagnosis of an ancurysm
1tss only fare 1o say that these critenia are not entrrely reliable and that differentiation of an aortic

:“;“l’lysm from the many other causes of abnormal medtastinal shadows 1s sometimes impossible by
adiological

Iy

1z 131 d such a case  Even at thoracotomy it was some time

cfore 1t became evident that the well defined circular shadow with a rim of caleium did in fact represent

:ﬂ aneurysm and not a 1 Even hy may be mnd: stnce these unusual types of
ney,

1ySm may fail to fill with the contrast medium either because of a clot or because of the smallness
OFthe opening

ANTERIOR MEDJASTINAL SHADOWS
astinal shadows always lie in contact with or close to the sternum  They may b further
ouped into those lying very hush up those in the upper three quarter and those low down reaching

Anteror medt
&r
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THE MEDIASTINAL AND DIAPHRAGM SHADOWS

to the shadow of the diaphragm  In the anterior view some are seen to Lie centrally and may either be
covered by the normal cardio vascular shadow or project some distance beyond 1t on one or both sides
Others such as a paratracheal cyst lie entirely to one side and even therr medial border may be seseral
centimetres to one side of the mid ine  Sometimes the shadow 15 large wide and rather pear shaped
as in a lymphosarcoma sometimes 1t 1s smaller and has a well demarcated osval or circular shape
as 1n a dermoid  Certain of these characteristic appearances may occasionally assist the diagnosis
(see Table I and the following comments)

If the shadow s large and lies anteriorly behind the middle third of the sternum and shows no unusual
features then an antenor and lateral view will suffice since further radiological tmvestigations are un
likely to help the diagnosis  If on the other hand 1t Les antentorly n the lower third then a careful
search should be made for abnormal gas translucenctes both above and below the diaphragm  If there
1s any suspicion of these confirmation or exclusion of a herma through the foramen of Morgaens
should be sought by a barium meal Smnce a berma mn this region usually contans small 1ntestine
or colon the barium meal should be specially imed to outlne these parts  To save the patient several
journeys to the x ray department a double drink 15 useful  The first drink con 1sting of 6 ounces of
barum sulphate emulston (10 ounces to 1 pint of water) 1s given about 24 hours before the x ray
exarunations and the second drink 1s grven 1n place of breakfast on the day of the examtnation the
first radiograph or fluoroscopic exammation being some 2 hours later  If the parts are not outhned
ordmary meals are then taken and the progress of the bartum through the ntestine 1s followed untl
1t can be proved for certain that no gut Les above the diaphragm

TABLE 1
CAUSES OF ANTERIOR MEDIASTINAL SHADOWS

Posttton of shadow Cause
Tending to he very high up Retrosternal thy roid

Aneurysm of mnominate artery

Oese. phageal pouch
Tending to lie in upper three quarter L 1 Jeukaem:a

The

Secondary deposit
Tuberculous glandular abscess

Non tub rculous inflammatory abscess or glandular enlargement
Ectopic thyroxd gland

Ectopic parathyroid gland

Thymmic tumour

Dermoid (teratoma)

Cystic hygroma

Lipoma and other rare benign tumotr

Tending to e touching diaphragm Parapericardial and pleural cyst
Hernia through foramen of Morgagm

Retrosternal thyroid

A retrosternal enlarged thyroid 15 usually partly palpable i the neck and chnically obvious

The shadow covers the medial half or more of one apex and 1s seen to extend well below the clay ;
It tends to lie more to one side than the other If 1t lies towards the night side 1ts well defined slu!hl[)l’
concave lateral margm will stmulate that of an obstructive atelectasts of the upper lobe but there ¥4
be no fissure displacement or alteration of the lung vessel pattern

The trachea 1s deviated away from the side of maximal shadowing 1s often narrowed an
the lateral view to be displaced posteriorly mal

The shadow may be difficult to 1dentify 1n the lateral view but a haziness mn the place of the norl i
retrosternal translucency will be scen  The margins of the shadow can be demonstrated m later:
view tomograms

icle

d 15 seen 10

Aneurysm of the innomnate artery o
An aneurysm of the innomunate artery can usually be felt with 1ts expansile pulsatron n the lﬂ“m

nech regrion and can thus be diagnosed chincally It tends to show vigorous pulsation in 2 k)mol""m

but this feature may not be apparent if the direction of mosvement 1s not along that of the grd s



ANTERIOR MEDIASTINAL SHADOWS

There 15 usually marked unfolding or enlargement of the aortic arch  If the condition were not so
the difficulties of di would be more generally appreciated

Oesophagea!l pouch
An ocesophageal pouch large enough to cast a shadow 15 11, d with p of a
type to suggest the need for a barum swallow which 1n 1ts turn will prove the diagnosis

The reticuloses

The loses (lymph Teul lymphad and the like) often give rise to a rather
large shadow 1n the upper half (Fig 133) Commonly ths extends either side of the mud line and has

Fig 133 —Leukacmia with anterior mediastmal deposits The  Fig 134 —Lymphad noma with local zed shadow Iving on th

deposits kay retrosternally extend, terorly tosurround  mghtside  Femaleaged S3years Mass x ray finding  Lar ¢
the trachea and nferiorly to encase the heart  White blood  encapsulated solid tamour found lyme fetrasternally whih
Sount 100000 Blast cells 78 per cent  Male aged 13 years was removed  No other mediastinal deposits

Ste weeks cough sputum and difficulty in breathing

well-defined shightly convex lateral margins  The superior vena cava 1s obscured by it There may be
sheht comptession but there 1s hittle or no displacement of the trachea The normal aortic shadow
may be seen through the tumour shadow 1n a film taken with a moving grid or 1n a kymogram  If
the mass 15 very large 1t will surround the upper part of the heart shadow which because 1t cannot
be Separately distinguished may appear to be enlarged  Frequently the lung fields are clear but the
dnterior medrastinal shadow may be d with hilar d enlargements especially 1n
’!mphadcnoma ot there may be small areas of 1ll-defined clouding in the Iungs from additional deposits

In a lateral view the normal retrosternal translucency can no longer be seen and this area appears
BreY relative to the darker retrocardiac area  The hmuts of the shadow are often difficult to see 1n a
plain laters] view radiograph  but will stand out clearly 1n lateral view tomograms If the mass 1s
18 it will extend back to and surround the trachea and may even cause slight posterior displacement
of it ang the oesophagus
b € nature of such an opacity may be nferred 1f a white blood count shows leukaema or the
I ;“‘”"E}' ofanenlarged palpable gland after removal shows the 1stic changes of lymphad

©% the other hand there are no chinical clues and no gland 15 available for biopsy a small dose of
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THE MEDIASTINAL AND DIAPHRAGM SHADOWS

therapeutic x rays may be gven and if this 15 followed m 2 or 3 weeks by a marked decrease in sze
of the shadow 1t would suggest a diagnoss of a highly radio sensitive tumour such as a lymphosarcoma

Vartations of these typical radiographic appearances are ¢ lly seen In Iy p
enlargement of the hilar glands without a vistble neoplastic mass m the anterior mediastinum 1s not
uncommon A more rare vaniation seen n Iymphad or lympk 15 that of a single

locahzed oval or circular shadow small at first but later growing to several centimetres in size Iyme
retrosternally often rather to one side of the mud hine (Fig 134) In this form the lesion s often
without easily ble clinrcal fi 1ons and 1s therefore indistingumishable from the many other
causes of a localized shadow mn this situation until the chinical course or 1ts removal at a thoracotomy
reveals 1ts nature

Secondary deposit

A secondary deposit may grow 1n a gland situated in the antertor mediastinum and gne nise toa
massie well defined opacity 1n this situation  Often the site of the primary neoplasm 1s obvious on
clinical examination but this 1s not always the case and then distinction from a shadow due to other
causes may not at first be possible  There 1s an uncommon form of bronchal carcinoma where the Iung
neoplasm 1s so small that 1t may be mconspicuous or tnvisible on the radiograph clically silent and
beyond the range of viston on bronchoscopy but nevertheless gives rise to massive secondary deposits
and therefore a large shadow 1n the anterior mediastinal region

Tuberculous glandular abscess
A tubcrculous glandular lesion may give nise to a well demarcated large shadow 1n the antenor
mediastinum which 1s indistingushable from that caused by one of the reticuloses or a secondary
deposit It 1s 2 common mamfestation of a primary tuberculous leston 1n children but may also occur
in an adult In the early stages of the nvestigations there may be very httie clinical indication of the
nature of the shadow unless there 1s an associated lung shadow or palpable glands m the neck
however the d 15 quite unexpected and first demonstrated at a thoracotomy

Non tuberculous mnfl ry abscess or gl enlargement

An inflammatory glandular enlargement in the mediastinum of non tuberculous origin oran exudate
around 1t 1s generally easily recognized climcally A non inflammatory exudate occurrng after an
operation a thymectomy for example will result 1n a sumiar shadow which will resolve m a few days

Ectopic thyrod gland

An ectopic thyroid gland may lie entirely 1n the retrosternal region with no connexion with the neck
except 1ts blood supply which n any case will be invisible on the radtograph  The shadow 15 more
often elongated than circular and may be several centimetres wide with its upper margin 1-2 centimetres
below the suprasternal notch and 1t< lower margin reaching almost to the xiphisternum (Fig 135}

In a plain lateral view radiograph the shadow may be clearly demarcated and 1ts retrosternal position
obvious or 1t may be poorly defined but 1ts presence will be mdicated by the relative greyness of the
retrosternal region compared to the darker appearance of the normal retrocardiac region (Fig 13

There may be no evidence of hyperthyroidism and no other thyrord tissue in the neck If there 15
a thyroid gland 1n the usual site 1n the neck this may or may not be enlarged

Ectopic parathyroid gland

A parathyroid tumour 1s generally assocrated with hyperparathyrordism and if this condition 15
suspected and no tumour can be felt 1n the neck then one should be sought 1n the retrosternal regon
by careful radiography Though small being only 1-2 centimetres i size the retrosternal tumour
15 usually visible 1n a plain Iateral view or in lateral view tomograms

A thynuc tumour

A thymic tumour usually presents as a well demarcated 1 5 centimetre crrcular or oval shadow )
1n the retrosternal region well below the level of the suprasternal notch  If the shadow 15 assocmlfl‘
with myasthema gravis there will be no doubt as to 1ts nature but often there are no symptoms
mav he in the mid line of to one side

Jyin
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Some thymuc tumours are large and conspicuous but others may be small and difficult to see without
very careful radiography ~ They may be shown 1n a plam lateral view taken with the patient s hands
behind his back with the x ray tube centred 1 inch behind the middle of the sternum and with an
exposure that does not give too much blackeming  Some patients with severe myasthenta gravis cannot
take a deep breath with the result that the contrast mn the retrosternal space 1s dimtmushed  In cases of
doubt the tumour can be more clearly demarcated in lateral view tomograms An artfictal
preumomediastinum 1s not necessary for this purpose

Fig 135 —Ectopic thyroud gland m the anterior mediastinum ~ Fig 136 —Same case—lateral view Amow poi  t hary
with shadow projecting either side of the heart Female opacity of retrosternal regton which 1s grey o1 nared with
2ged 47 years Goutre removed from the neck 7 years the darker normal retrocard ac regton  The tum 1 marg
Previously No hyperthyroidism  Removal through the left  are poorly defined = An isthmus connected tumour w th
Intercostal space ~ Hustology was that of a nodular goitre remains of goure 1n lower neck region

Some of these tumours have small central areas of calcification a feature which may show on the
Plam radiographs or may only be demonstrated by tomography
Dermoid or teratoma

A dermoid (or teratoma) 1s usually cystic and clearly demarcated and may attam a size of 12
Centimetres or more

It frequently presents as a low density homogeneous shadow simular to the other circular or oval
masses found 1n this situation  In some there 1s a penipheral ring of calaification or a few spots of
claification 1n the centre Elements of bone or teeth can sometimes be distingwished even i the plain
Tadiographs but these will show most clearly on tomograms

Gystic hygroma

. A cystic hygroma 1s usually situated 1n the lower half of the retrosternal region and presents as a

el-demarcated ciceular or oval shadow some 4-6 centimetres 1n diameter

Lipoma or oher rare benign tumour

lnA lipoma or other rare benign tumour 1s usually in the lower half A hipoma may grow to a very
"ee size and may be lobulated
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Parapericardial cyst and pleural cyst

A parapencardial cyst or pleural cyst usually occupies the angle between the sternum and the
diaphragm in the lateral view In the antertor view 1t lies in the cardio phrenic recess if 1t 1s on the noht
side but 1s usually covered by the heart shadow 1f 1t 1s on the left It may project beyond the apex
and simulate the pericardial pad of fat seen 1 this region m stout individuals It 15 well demarcated
and some 2-3 centimetres in diameter 1t does not calcfy and kymography does not assist the

dragnosis  These cysts are the cc cause of a symptomless shadow 1n this situation

Herma through the foramen of Morgagn:

A hernia through the foramen of Morgagm may result in a shadow retrosternally 1n the mud line o
to one side In addition there may be some abdominal air trauslucencies lying high up well
anteriorly just below the diaphragm a sttuation 1n which they are not usually apparent

MID MEDIASTINAL SHADOWS

If the shadow lies m the mid medrastinal region roughly on a level with the trachea or ocsophagus
the oesophagus should be outlined with barium sulphate paste to see whether 1t 15 displaced by the
abnormal shadow or related to 1t in any way If a fluid level or gas translucencies are scen the stomach
should be examined with a barium sulphate emulston to exclude a hernia  If the shadow 15 small and
nconspicuous tomograms will be needed to confirm its presence and show 1ts relation to nearby
structures such as the trachea Sometimes 1t 15 of help to take the tomograms wiule the oesophagus
1s still outlined with the barium paste

CAUSES OF MID MEDIASTINAL SHADOWS

The causes of mid mediastinal shadows are ectopic thyroid gland  the reticuloses enllargfd
paratracheal glands paratracheal and paraoesopt 1 cysts d and meg:
and hernias

Ectopic thyroid gland

The thyrod gland or an accessory gland may he within the thorax around the trachea It casts
a more or less circular well defined shadow several centimetres tn diameter It may displace the
trachea forwards and the oesophagus backwards or 1t may be wrapped round the trachea leaving itmits
normal position It 1s possibly found incidentally m a radiograph when 1ts nature may not
appreciated or there may be symptoms of hyperthyrordism

The reticuloses e
{=
The reticuloses may result in a paratracheal instead of a retrosternal mass Multiple palratmscmg "
glandular masses fusing to produce a constderable shadow are niot uncommon but more rarely a
arcular mass 1s found 5-10 centimetres 1 size and its nature only discovered after removal

Enlarged paratracheal glands A
Enlarged paratracheal glands may be obvious on the plam radiographs  If the enlargement hlsd(; “3;

moderate they are best demonstrated 1n lateral view tomograms 1 which the abnormal sha

may be seen at the same level as the tracheal translucency or in the next layer lateral to 1t padow
Needless to say the radiographs will give no clue as to the cause of the enlargement  The sl i3

may be just as well defined 1n a tuberculous or other inflammatory glandular enlargement thnd,

d or 1 landular enlargement The presence of associated enlfarged hilar
or pulmonary opacities rarely helps the diagnosts

Paratracheal and paracesophageal cysts he 150
Paratracheal and paraoesophageal (foregut) cysts are identical on the radiograph and U Zflhf

cond cannot therefore be d 1ated by this means  Either may cause sllgh““dm“’"ogsunng

barum shadow as it fills the oesophagus  The shadow 1s well defined oval and homogeneous M
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about 4-6 centimetres long and n the anterior view lying to one side of the mid line more commonly
to the night than to the Ieft In a lateral view 1t lies at the same level as the trachea or oesophagus
Attempts to differentiate a flwd contatning cyst from a sohd tumour mass by kymography have not
been very successful

- e e

Fig 137 —Cy

cnusing of the Fig 138 of night lung _ Opacity 1n the upper

shadow ™ Arrow pounts mglhc nght border of the heart third due to consolidation  No tracheal *displacement
“Small translucent areas within the shadow are scen below the Arrow points to periosteal new bone on the under surface
clavicle and are due to food and air bubbles contrasted with of a nb  The nbs above show a sim lar change  Female
the flud in the dilated oesophagus  Male aged 49 years aged § years  Febrile tllness with cough and actinomyces
Lndbilty 10 cough freely so chest radiographed D latation n the sputum_ Les on spread o spinc and meninges with
9f oesophagus confirme 3 by barum meal and oesophagos fatal result  Post mortem proof of upper lobe consolida

“apy  Heller s operation

Card,

P and meg phag

The oesophagus may be greatly enlarged as in cardiospasm or megaoesophagus and will then
Project to the night to form a past or the whole of the night border of the central shadow It may form
one continuous slightly convex curve from the clavicle to the diaphragm (Fig 137) or may project
beyond the heart shadow only 1n the upper or lower third  Sometimes the shadow 15 homogeneous
Sometimes a shightly mottled appearance s seen due to the admixture of flud solid food particles
and air bubbles The nature of the shadow will be readily apprecated either from the symptoms
Or after a barntum meal examination  The barium will fall through the residual fluid 1n the dilated
esophagus 1n a charactersstic manner and will also reveal the degree of enlargement

In a plain Jateral view the shadow 1s often mconspicuous even when the dilatation 1s enormous
but carefy] 1nspectson of the radiograph will show that the retrosternal translucency 1s darker than the
felrocardiac area which will appear grey This combined with the fact that a barum swallow 1
tndicated 1n all cases when an abnormal mid medastinal shadow of doubtful aettology 1s seen should
ead to the correct diagnosis

Hernlg

A herma generally of the stomach may cast a shadow in the lower half of the mid medrastinal
2reabehind the heart It usually contains gas and pethaps flurd which together with the position of the

S
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shadow are indications for a barium meal e so that the d 15 usually strasghtfornard
Sometimes the hernia contams a sohid abdominal organ such as a part of the Iiver spleen ora kudney
and the diagnosis may then be more difficult A pneumopentoneum will assist the diagnosis in a difficult
case and may indicate the abdominal ongin of the contents of the herma

A herma of the stomach large enough to give a shadow on the plain radiograph will fill readily
with bartum of the patient ts Iying down and there will be no need to tilt lum at an angle head
downwards It 1s tmportant however not only to make the diagnosts but to show the type of herma
and any associated features such as regurgitation or ulceration  When the part of the stomach fyne
n the thorax 1s outhned with banum a second drmnk 1s given with the patient lying down to outhne
the oesophagus a second time and show its relation to the stomach and diaphragm  This wall also show
any shortening of the ocesophagus and any secondary oesophageal changes such as diatation
narrowng wrregulanties of outline mdicating oesophagitis or projections mdicatmg ulcer craters

The presence or absence of regurgitanion of the barrum from the stomach into the oesophaeus
should be carefully imvestigated with the patient lyig standing and stooping down  If regurgitation
15 very free the possibility of some relationship of the hernia to any abnormal trapulmonary shados
suggesting an aspiration pneumoma should be considered

If the oesophagus 1s full length and pierces the diaphragm an attempt should be made to measure the
size of the defect through which the stomach enters and returns from the thorax  This may be gauced
from mspectton of anterior and Jateral views provided the connexion betw een the thoracic and abdomnal
parts of the stomach can be outlined with the bartum  If the defect 1s so large that 1t cannot be defined
with certainty 1t may be difficult to differentiate a hernia passing through a very large central defect
in the draphragm from a gross elesation of the diaphragm especially 1f the stomach 1s rotated round
under this  In the latter condition the upper margin of the shadow tends to be marked by the very
even thin bow Iine of the rassed draphragm whilst a hernia tends to have a flatter more rrregular margin
If there 15 some functionyng muscle around the defect contractions of this more or less at the usual
level of the left dome may indicate the true state of affairs

A hermia may result i temporary obstruction of the stomach which then becomes much dli‘iﬂde‘j
with arr and may occupy the whole of the left thorax and thus late a sp P t
or hydropneumothorax should there be some flurd m 1t (Fig 122) If the obstruction 1s not reliesed
spontaneously the onset of severe chnical symptoms will suggest the diagnosis

POSTERIOR MEDIASTINAL SHADOWS

1f the shadow hes posteriorly an additional view of the posterior part of the ribs nearby may be needle]d
to demonstrate any splaying out or bone eroston  If the shadow extends to the \crtet’uml mnrgli‘lm
vertebrae 1n 1ts neighbourhood should also be radiographed and even

tomograms to see whether there 1s any erosion or splaying out of a pedicle

CAUSES OF POSTERIOR MEDIASTINAL SHADOWS

ma

The causes of postenor mediastinal shadows are  neurofibroma (neunl ) gangl
dermord  paravertebral abscess paratertebral neoplastic deposit and hypertrophy of paras
marrow deposits

pinal

\eurofibroma (neurilemmoma)

An 1solated mtrathoracic neurofibroma ansing from an intercostal nerve or the sympathettc d:“o
may be found at any level between the first and twelfth nbs but 1s most frequently seen the uPPe"mS“
thirds Charactenstically 1t bies posteriorly to one or other side of the mud ine and even when 1t m‘isurt
large size there mav be no vertebral or nb changes or at the most only shght splaying out and pre: et
erosion of a nb The shadow 1 h X without cal oval 1n shape and witha %
defined lateral comvex margm Iy (w0

These lesions are for the most part chmcally silent  They are generally single but occastonally
are seen one below the other gning a dumb-bell shaped shadow (not to be confused with a dum!

am
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temour) In rare instances a single one 1s situated peripherally against @ nb 1n the awlla A fibroma
of the visceral pleura gives a simlar shadow (see p 62)

Ganghoneuroma
A ganghoneuroma 1s more likely to cause pressure erosion of a vertebra or nb and splaymg out of
the nbs  If there are any chnical indications of 1 careful rad, hy of the

vertebra in the neighbourhood of the shadow is indicated 1ncluding tomograms  Eroston or broadenmg
of a pedicle may suggest that the intraspinal portion should be removed prior to the mtrathoracic part
of the tumour S deep seated call are seen in the tumour

Dermoid

A dermoid may be situated postersorly and may show the shadows of bone or teeth withn 1t to
mdicate 1ts nature

Paravertebral abscess

A paravertebral abscess may be present even 1n the absence of radiographic changes m the inter
vertebral spaces or 1n the bones It may ke i the same position as a neurogenic tumour but can
generally be disunguished from 1t because the lateral margin is straighter It is more likely to be
mistaken for a collapsed lower lobe than a tumour but there will of course be no fissure displacement
or alteration 1n the pulmonary vessel pattern

Paravertebral neoplastic depost

A paravertebral 1 deposit esp: ly m1 will result 1n a shadow imdistinguish
able from an abscess but 1ts nature will usually be known from the chinical findings

bad

Hypertrophy of parasertebral marrow deposits

Hypertrophy of paravertebral marrow deposits may occur in some cases of haemolytic anaemia
and result in a shadow like a neoplastic deposit alongside the lower thoracic vertebrae

THE DIAPHRAGM SHADOW

If a daphragmatic herma 15 present and contains some gut the presence of gas transtucencies will
often suggest the diagnosis which can then be confirmed by a banium meal A localized bule in the
middle theed of the night dome may be caused by a portion of liver protruding through a gap where he
muscle 15 deficient for 1~2 centimetres The hermated portion of liver may spread out after passin,
through the diaphragm to produce a 2-3 centimetre circular shadow with 1ts base on the daphragm
A smilar shadow may be caused by a localized weakness of the muscle which nevertheless remains
wntact * The Liver bulges up with 1t but there 1s no herma

Ad perttoneurn 15 ind| d 1n some cases to try and determine the exact anatomcal
site of the abnormal shadow  If after the of the 1toneum air can be seen between
the hver angd the diaphragm 1t will be possible to see whether the shadow encroaches upon the ar
transhucency  suggesting a cyst or tumour whether 1t 1s entirely intrathoracic  or whether only a
thin band Iike shadow separates the lung from the intraperitoneal air translucency indscating a local
weakness of the draphragm or a small herma  If the air does not intrude between the draphragm and
the shadow caution should be observed 1n the interpretation of the x ray appearances since old
pentoneal adhesions or an anatomically short peritoneal recess may Iimit the spread of air and gre a

alse 1mpression of the position of the diaphragm
A localized bulge of the diaphragm may be caused by an imtra abdommal lesion such as a
sub-phrenic abscess  fver abscess hydatd cyst or tumour Sometimes an intra abdomunal
€310 can be seen below a normal diaphragm shadow such as a 1} pected
Pl:‘c:‘:":“’p;moneum or gut abnormally distended with pas or lying 1n an unusual position  Gas trans
s f

and oma loop of gut between the right dome of the diaphragm and the Iiver are seen occasionally
“‘:mare of no importance except that they would make a liver biopsy hazardous for mstance tn a case
Pulmonary shadows suggesting sarcoidosts

125



THE MEDIASTINAL AND DIAPHRAGM SHADOWS

An abnormal low-density shadow such as an unsuspected splenic enlargement or high-density
shadows suggesting calaifications n the hver or spleen associated with abnormal medsastmnal or lune
opacities may have importance in the diagnosis of an obscure chest shadow

At times an mtra abdonunal conditton presents chimeally as an intrathoracic lesion and the findine
of an ntrapulmonary or pleural shadow must not distract attention from the spection of the sub-
diaphragmanc regton 1 a chest radiograph A companion shadow runmng with that of the neht
cupola of the diaphragm may be seen 1f 1t casts a shadow separate from that of the Iiner an appearance
which may result from abnonmal radio opacity of the liver in such a condition as haemachromatos:s
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CHAPTER 7

BONES OF THORAX, SOFT TISSUE COVERING AND REMOTE BONE
LESIONS IN CHESI DISEASES

CareruL inspection of the bones and extrathoracic soft tissues adds considerably to the time taken to
exanune & chest radsograph and 1s impracticable as a routine  These shadows should at least be given
a perfunctory glance m every radiograph and 1n all difhcult cases they should be mspected with care

1f a nib leston 15 suspected but no abnormality can be seen 1n the routine anterior view radiograph
orif an abnormality 1s present but not clearly seen then additional radiographs should be taken More
detail of a suspected abnormality in a 1ib may be obtamned by the use of a coned down view by an
oblique view centred on the affected area with the affected part of the rib as nearly as possible parallel
tothe film and by usmg a Potter Buchy diiphragm A view on expiration 1s also useful 1n some cases
10 show whether & doubtful shadow does 1n fact move with the nb or 1s independent of 1t In many
cases tomograms are of value and may reveal periostitis erosion or the presence of a sequestrum
which was 1nvisible 1n the plain radiographs

PERIOSTITIS OF RIB

Penosteal new bone formation along a rib may result particularly from trauma or infection 1t may
be the only radiographic evidence of disease or other changes may also be present It appears as a
haur line shadow or a shadow 2-3 millimetres wide runmng parallel to the nb  In its early stages 1t 15
separated from the cortex by a zone of translucency 1-2 millimetres wide but at a later stage 1t will
tend to merge with the cortical bone

Where the 1ib 15 much curved 1t tends to Lie or be most easily seen on the medial concave su-face
but when situated on the stratghter portions of a rib 1t 1s often seen on both sides

The shadow of periosteal new bone must be distmgusshed from the various soft tissue comy anion
shadows (see p 19) which are generally bilateral and symmetrical and from the normal wsseous
nidge on the under surface of the posterior third of the b This latter shadow may be unduly
Conspicuous 1f there 1s shght rotation of the rib as a result of local retraction of the chest wall or ot
seohiosts the, presence of which should be apparent on the radiograph

PERIOSTITIS SECONDARY TO EMPYEMA OR ACTINOMYCOSIS
Periosteal new bone should be sought 1n those ribs adjacent to any Jarge long standing pleural shadow
Or any pulmonary shadow of unknown actiology The t of a shadow a large
area of pulmonary consolidation with periostitis of the overlymng nibs will suggest a diagnosis of
ctinomycosis (Fig 138)

PERIOSTITIS FROM TRAUMA
Periosteal new bone should also be sought in cases of local chest pamn or tenderness espectally 1f there
&¢ 10 chnucal clues as to the cause and no abnormal lung shadows or translucencses in the radiograph
which mught account for it Careful mspection of the nibs 1n the general area of the pain 15 often
fewarding  The te]l tale white Lne of periosteal new bome or the shorter broader half moon
Protuberance of haematoma or of calafying callus may be the first evidence of a stress or cough
Tature the fracture line atself being seen only on subsequent radiographs at a later date

M PERIOSTITIS IN OSTEOMYELTTIS
0:“ rarely a locahzed area of pertostitrs may be the first radiological indication of primary
*omyelitss of a rib the presence of which may have been ushered 1 a few days previously with a
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BONES OF THORAX SOFT TISSUE COVERING AND REMOTE BONE LESIONS IN CHEST DISEASES

dramatic onset of fever and malaise but not necessarily with obvious local physcal signs  Such an
flammatory lesion may result i an unusual looking shadow over the lung due to the surrounding
extrapulmonary abscess which 1s easily mustaken for a pleural or lung shadow

Sometimes osteomyelitis of a nib 1s less awute and may follow weeks or months after a traumatic
mexdent without any infringement of the skin surface In such a case as well as 1 the more acute
mantfestations of the disease the localized areas of periostitts may be associated with bone erosion
or even a sequestrum

RIB FRACTURE

TRAUMATIC FRACTURE

A fracture of a nib will be quite consp if there 15 displ of the fr I there 1s no
displ the dark transt 'y of the fracture line may not be easy to see unless carefully sought
and may be detected more readily if a magmfying glass 1s used It may also be seen if attention 15
drawn to 1t by the finding of a ring or half moon shadow of pertosteal new bone bordering on the nb
or 1if there 15 any evidence of local disease of the b A fracture may be the result of known trauma
the patient being acutely conscious of the incident or 1t may be a spontaneous fracture The latter
may also be due to trauma so shght that the patient was unaware when 1t occurred as for nstance
traurna during a bout of coughing or a lurch agamst an object when consciousness was dulled by sleep
or alcohol

STRESS FRACTURE
In another condition known as a stress fracture there 1s an appearance suggesting a fracture hine
across the bone usually with a 1 mullimetre rim of dense bone adjacent to 1t and a small bulge due to
periosteal new bone at the edges 1t 1s possible that the condition 1s not a fracture at all buta ltnear
zone of decalcification  This condition usually occurs in the first rib but can occur i other nibs and
it 15 usually asymptomatic  Union or reforming of the calcified elements 1s very slow and may take 2
year or more

PosT RADIATION FRACTURE
Following x ray therapy ribs 1n the marn field of irradiation may become unduly brittle For instance
fractures 1n a Line along the anterior ends of several contiguous ribs are sometimes seen 1n a pateent
who has had a glancing field of rradiation 1n this region for a carcinoma of the breast

PATHOLOGICAL FRACTURE

A fracture may be seen through an area of abnormal bone particularly through the small eroston
of an early secondary deposit It may occur of course through an extensive erosion of a more advanced
secondary deposit or an erosion due to any cause including a myelomatosis "

A spontaneous fracture of a nb may also occur 1n any general bone disease causmg & generalize
brittleness of the bones In fact a routine radiograph of the chest showing multiple rib fractures may
be the first evidence of some such general condition for example Cushmg s syndrome The abundant
circular masses of calerfied callus in this or a symilar condition must not be mistaken for mtrapulmonary
secondary deposits

RIB EROSION
BenIGN TUMOUR b
one
A well defined localized area of nib erosion that 1s an area of calcium absorption or z:ctui:<I o
destruction 1s seen 1n a cyst or bemgn tumour The translucent zone 1s often well demarca;} o)r'u
white line due to condens=d or sclerotic bone whilst if the leston causes a local expansiont of t cdrom:
the corlex remams ntact over 1t In a cyst the radio translucency 1s uniform but 1n a chondm,m
small white spots may be seen due to small areas of calcification in the cartilage  Inan us!emch%nncc o
larger areas of opacity are scen partly du= to the formation of bone which will show evide!
trabecular structure and partly due to calaification 1n the cartilage
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RIB EROSION

XANTHOMATOSES

Awell demarcated erosion but often without a complete ring of condensed bone around st and perhaps
even with a breach of the cortex 1s seen with a hpoid deposit 1n a patient suffering from one of the
xanthomatoses particularly an eosinophil granuloma A b eroston 1n 2 xanthoma 1s sometimes
asspciated with deposits in the lungs tesulting 1n a fine reticular or net Iike pattern 1 the lower two
thirds  There may be deposits i other bones—the skull pelvis femora or humert beng the most
common sites  These banes should therefore be radiographed 1f a ntb erosion or lung reticulation 1s
seen of unknown aetiology

PriMARY MALIGNANT RiB TUMOUR

The < ray diagnosis of a primary malignant rib tumour s not always easy or reliable  The erosion may
be well demarcated_and this together with a localized well defined area of bone expansion may suggest
abepign tumour  Fig 139 1llustrates such a case  The lesion was found on mass radtography and was
asymptomatic A shight swelling could be felt and although the radiographic features indicated a
benignlesion the anterior part of that nb together with the tumour were removed It was then found
that the tumour was a sarcoma with tumour celly invading the nearby mtercostal muscle Other
simfar cases have emphasized the difficulty of guessing the histology of nib tumours from the radio
graphic appearances

Inanother type of primary malignant bone tumour of a ub the amount of bone destruction 1s much
freater and the area of erosion 15 poorly demarcated It tends to be of the purely erosive type but
sometimes some faint line shadows or feathering can be seen at raght angles to the cortex  Differentiation
1rom a secondary deposit 1s not always possible while if the tumour has invaded the soft tissues around
Producing a 2-5 centimetre low density shadow differentiation from a bronchual carcmoma nvading
the nb and surrounding tissues of the chest wall may not be possible from the radiographs

RiB SECONDARY DEPOSITS
A secondary deposit 1n a nib usually causes a poorly demarcated area of erosion without a line of
condensed bone around 1t and without any bone expansion  There 15 no periosteal reaction although
this may be simulated by the caleifying callus should a spontaneous fracture pass through the irea of
erosion

1t may be 1solated or there may be deposits m several ribs It 1s not a very common firci g n a

bronchial carcinoma  but the presence of such a Tib eroston might discourage the performaice of a
Ppnenmonectomy mn some cases  Erostons from secondary deposits may of course be seen m an  of the
bones which are wcluded 1  chest radtograph  They are not uncommon 1n the clavicle or the > apula
farticularly in the region of the superior or mfertor angle and may be seen 1n a vertebra n the lateral
View

TUBERCULOMS OF A Rip
In 2 tuberculous lesion of a ub bone eroston 15 the predominant feature and 13 generally pootly
demarcated extendimg over an area of 1-2 It may be d with some penosteal
fewbone but thys 15 often either absent or of shight extent The fesion may occur 1n any part of the
b Anpt unusual feature of tuberculosis affecting the antenior end of the rib 15 the presence of extensive
“aseation and chnical evidence of swelling without any visible changes 1n the radiographs

Acute OSTEOMYEUTIS OF A Rug
A smalt aren or several contiguous small areas of bone destruction may precede the appeasance of
Penosteal new bone deposits 1 osteomyelitis  This wil only last for a few days before the perosteal
fudetion becomes obvious so that confusion with a secondary deposit 15 unlikely to occur

PRESSURE EROstON OF Russ
Smal pressure erosions from tortuous dilated ntercostal vessels acting as collateral channels are seen
‘x: S0 aretation of the aorta and are easily overlooked unless they are suspected  They are seen on the
© i"‘“’f borders of the posterior hosizontal parts of the nbs most commonly 1 the regton of the fifth
e © eighth nbs  Jf they are seen tn a radiograph they may be the first finding to draw attention 1o
Sondition They are demarcated by a thin layer of compact bone which has a rathet wavy outhne
K
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STERNAL EROSION

Erosion of the sternum 15 usually due to secondary deposits but a rather similar erosson 1s seen as a
late manifestation of syphilis  In either condition the eroston may be seen 1n a lateral view of the chest
before a leston 1s suspected chnically Sometimes the erosion 1s so extensive that no sternal shadow
can be seen and 1ts absence may pass undetected on the radiograph A more localized erosion may be
caused by a smaller secondary deposit or 2 gumma  Pressure erosion may also occur with an zortic
ancurvsm and 1s generally well demarcated whilst the shadow of the aneucrysm will be obvious A
small sternal lesion 15 most easily seen n oblique views or m an oblique view tomogram

teal
Fie 139 —Sarcoma a1 the amenor end of  Fi 130 —On lfi—pulmonary osteoarthropatin  Wn 1 showtne perie

the third n ht b Male azed 30 ye r nev bone on rads and ulna® Malea ed 0 years  With jomnt pains afhb:::e
Mays xray bndime  Remosal of mb centmetre broncheal carcmoma _ After removal rapid esolution o 201
Poarly differentiuted spradiecelled osteo change, ~Centre—fing 7 1 a case of sarcoido s with pulmonary sty &
geme sarcoma d stroving kone and infiltrat Fing rswollenand muchpain  On night—finger (n another case of sa

inc the mus le with pulmonary shadows

INCREASE IN DENSITY OF RIB

An isolated 1ncrease m the density of a b without any other changes 1s usually due to a developmental
defect dense bone being substituted for cancellous bone  Such a change 15 without chinical slgmﬁt‘ﬂﬂlf:r
A localized increase m density with some thickening of the bone and an alteration 1n the lrabffi:lhcr
architecture 1s seen in Paget s disease A more generaltzed mncrease 1n density which may be e "
diffuse or patchy 15 seen 1 some generahzed bone diseases such as marble bones (osteopdm:m

ceneralized Paget s dicease or sclerosing secondary depostts espectally from the prostate In scleroan

secondary deposits there may also be widely disserinated areas of patchy clouding i the Iun}%s o

without tomography 1t 1s sometimes difficult to see which shadows are 1n the lung and which in the

DISPLACEMENT OF RIBS

t on
Lecal nb retraction 1> frequently seen overlying an area of lung disease and 1s usually ap}}';ﬂ:z’r the
climcal inspection of the chest ~ A severe kyphoscoliosis will result m such crowding toget! ; oraph
ribs that toecther with the shadow of the vertebrae 1t may make the plam antenor view racl
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REMOTE BONE CHANGES ASSOCIATED WITH INTRATHORACIC DISEASE

useless for the detection of a chest leston  In such a case some help may be obtamned from oblique
views or tomograms

Local spreading out of the rbs may occur over a large lung or medastinal tumour or over a farge
pleural effuston

SOFT TISSUE COVERINGS
A tumour or an mflammatory mass in the soft tissue coverings of the thorax m1y result in a shadow
overlying the lungs 1 one view  a localized tumour 1n particular may result m a crrcular shadow
simulatmg an ntrapulmonary lesion Its extrathoracic position will however either be apparent on
chnieal exanunation or radiologically when a lateral view or tomograms are taken to localize the
position of the shadow
Gas translucencies m the extrapleural spaces are described on p 96

REMOTE BONE CHANGES ASSOCIATED WITH INTRATHORACIC
DISEASE

PULMONARY OSTEOARTHROPATHY

Sometimes certain lung diseases are associated with bone lesions outside the thoracic cage The
assocuation of pulmonary osteoarthropathy with a bronchial carcinoma or a fibroma of the lung or
pleura has been referred to on p 62 It 15 abo occasionally sen i association with a long standing
mtrathoracic nflammatory condition such as a chronte lung abscess or empyema

Pulmonary osteoarthropathy 1s sometimes found accidentally when a bone ts radiographed for
some other purpose for mstance to exclude a fracture after trauma but 1t 1s more often seen because
pam or swelling in or near a josnt draws attention to the condition  If 1t 15 suspected because of the
lung shadow but there 1s no obvious patn or swelling an anterior view radiograph should be taken
ofahand and wrist and a posterior view radiograph of the knee including the lower third of the femur
an ankle including the lower third of the tiia and a foot for the metatarsals

These radiographs will show the pertosteal new bone as a 1 2 millimetre shadow round th hatt of
the long bones starting 1-2 centimetres beyond the joint and extending some way along  « haft
(Fig 140) The shadow tends to merge with the cortex but may be separated from it bv « 1irrow
vanstucent zone  Even when clubbng 1s gross the phalanges are usually unaffected or 1t hey an
mvolved the changes are much less marked than 1n the metacarpals and metatarsals

SARCOIDOSIS
y cases of sarcoidosis 1n which pulmonary shadows are present very few show any bon
When they are present they are most commonly seen in the metacarpals and phalanges
and take the form of well demarcated cyst like areas (Fig 140) There 1s no periosteal reaction and no
furrounding decalcification  There may be no chmcal evidence of the lesion or there may be local

Panand swelling Occasionally stmmlar well demarcated erosions are seen in other bones even including
the vault of the sku)]

Of the man,
¢hanegs



CHAPTER $§
COMBINATIONS OI DIFFERENT SHADOWS

In THE foregoing sections cases have been described 1n which a single shadow 15 seen on the radiograph
as in a perspheral neoplasm or muluple shadows of similar size and density as 1 mailiary tuberculosis
Sometimes there are several kinds of abnormal shadow together in one radtograph and the particular
combination 1n each case may be a valuable factor in the diagnosis or mav give a clue to some particular
feature of the underlymy, pathological changes

SyaL CIRCULAR SHADOWS AND Lt DEFINED LARGER SHADOW

A case in pornt where the combination of shad ows 1s an ard to the diagnoss 1s that of the 2-3 centimetre
1} defined area of clouding-—or the Jarger shadow with srregular borders and hine shadows radiating
out from 1t—of an atea of massve fibrosis The x ray diagnosts of exther of these shadows will only be
substantiated if 1n addition to the relevant occupational history mdicating the possibility of a
preumacontosts thete are also the small widely dissemnated low density circular shadows of the basic
lesion

SMALL CIRCULAR SHADOWS wiTH HitAr GLAND ENLARGEMENT

When small circular shadows or 4 muxture of circular and hine shadows are scen m the lungs the
demonstration ot enlarged hilar glands 1f necessary by tomography will be of valus 1n the diagnosis
This particular combrmation of shadows together with a certam clinical picture wall strongly suggest
sarcordosts although 1t 1s hot pathogromonie nor does the absence of glandalar enlargement evelode
this interpretation  Sumular appearances are seen th some cases of tuberculosis glandular fever and
secondary deposits

SmatL CIRCULAR SHADOWS AND LiNek Sgtapows

A combmation of small circular shadows with a few rather long line shadows cutting across the essel
pattern 1s seen particularly 1n lymphangitis carcinomatosa  This condition 1 rately demonstrable on
the radiographs unti the termnal stages when only a few weeks of life can be expected  The same
radiographic appearances 1n a relatnely fit patient will therefore suggest some other cause such as
{ymphauc obstrucuon 1o any leston with nodular lung shadows

LARGE CIRCULAR SHADOW WITH SMALL SATELLITE SHADOWS

The prescnce of some smalf cirenfar shadows (satellite shadows) m the neighbourhood of a 13;5:'
crrcular shadow may be the only pre operatie point 1n favour of a diagnosts of tuberculosts rat :
than neoplasm  They are not pathognomonc of either condition but are found much more commsny
1n tubecculosis The satellite shadows near a neoplasm may be due to superadded 1nflammatosy
changes or to small groups of neoplastic cells possibly the result of a local bronchiat dissermnation

ARIAs oF CLOUDING AND RING SHADOWS

A combination of 2§ mullimetre circular shadows or 1ll defined areas of clouding with 2 ring s °
ndicating a cavity together with some line shadows or a crowding of the vessel patiern 15 3 V :{_
comaon feature 1o tuberculosis It 15 often an expression either of the duflerent dates of ong;‘:ml
the vartous focr or of superadded incidents of mechanical rather than bactenal ongin suchasa e
bronchostenosis producing a tenston cavity or arrless shrunken jJobe or the contraction of fibrons {15
producing an aerated but shrunken lobe

hadow
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COMBINATIONS OF DIFFERENT SHADOWS

SMALL CIRCULAR SHADOWS AND TUBULAR SHADOWS

The combsnatton of low density crreular shadows with tubular shadows 1n the same area will sugeest
caseous focr assoctated with bronchiectasts whech itself may be tuberculous or 4 simple distenston due
to local mechantcal factors

HIGH DENSITY AND LOw DENSITY SHADOWS

A combination of shadows of high density due to caluification 1n the lesions with shadows of lower
density 15 particularly commen m tuberculosis It will indicate that some of the foct have progressed
tavands resolution and quiescence but 1n general the d of caloifi will not app bly
affect the prognosis or influence the plan of treatment In a sertes of asymptomatic patients over the
ate of 30 years with small (mimimal) lestons the percentage of cases i which the disease spread o 1n
which tubercle bacill could be solated was less when calcification could be seen n the imtral radiograph
than when no calaification could be seen (see p 91)  Such statistical information 1s however often of
Litle value 1n handling the individual case

If the calcium 1s superimposed on or 1s near other abnormal shadows tomography may be sndtcated
fosee how 1t 1s refated to these  Should the caleificanion be shown to lie within the wall or lumen of a
cavity or bronchus 1t may influence the decision as to the plan of treatment to be adopted

There are several conditions other than tuberculosts m which calcified lesons are seen i combination
with neighbouning low density shadows such as an old abscess or empyema a blood clot 1n the pleura
oralung cyst histoplasmosis or even some g Even ferfi represent
long standing regressed tuberculous foct they will not always assist a comprehensive dragnosis for
the axsociated low density shadows may represent sarcaidosts or a neoplasm cuther of which can
occur even In the presence of calaified foct

Since tubercle bacilli may be found in the sputum when a neoplasm 1s present as well the hazards
of  ray diagnosis need no stressing espectally when a combmatton of shadows 1s present It ts wise
tostudy each type of abnormal shadow and consider 1t separately in 1ts possible relation to the chnical
Piture and not to take nto consideration only the most obvtous or most diagnostic looking shrdow

SHADOW OF NEOPLASM AND OF COMPLICATING LESION
Ina bronchsal carcinoma the shadow of the neoplastic mass s (requently associated wath ot nore
Oistally sityated shadows which are the result of 2 bronchostenosts or vascular occlusion cau ™y 1t
the bronchostenosis 1 severe there will be a shadow due to the shrunken airless atelectat nent
or lobe the appearances of which are described on pp 42-59  Usually the oval or wl
shadow of the neoplasm 1s merged 1nto that of the shrunken lobe but the former can some nes i
Separately identified of 1t causes a local prominence of the proximal end of the opacity
I the bronchostenoss 1s incomplete 1t will commonly result in distal inflammatory changes without
telecsag;s Small areas of consolidation will result 1n a group of small poorly defined circular shadows
"2 single segment or lobe which may be ind le from foci (Frg 106)  Such
shadows may be seen together with the shadow of the ncoptasm but the latter 1§ oftent mwisible on the
M radiographs although 1t may be seen in tomograms  More severe distal inflammatory changes
:'11“ Preduce consohidation of the whole lobe the appearances then betng stmilar to those described
Pp 35-42
Another change resulting from the bronchostenosts 1s bronchiectasis - This change whtch is frequently
Ten Ml gne nse to ubular shadows 1f the dilated bronchi contain air or to gloved finger and band
e shadons if they are full of secrettons which cannot be expectorated  Again the shadow of the
:ﬁﬁ?ﬁm may be invimble 1n the routie radiographs but may be seen 1n a film with more exposure
mograms
sh:g the neoplasm 15 rather penpheral and occludes bronchu of the fourth or fifth generation a lobulated
“cdf’“’ may be seen resulting partly from the neoplasm partly from an adsacent dilated bronchus
b “[lllh seeretion and partly from an area of pneumosua
_‘m"‘"‘ y the distal mflammatory changes mav develop into a lung abscess  This will show as a trans
or L Z0ne in the areq of opacity usually about 1~2 centimetres 1n size though it may be much larger
2 well defined ning shadow with or without a flud level  Agam the shadow of the neoplasm




COMBINATIONS OF DIFFERENT SHADOWS

may be clearly visible nearer the hilum or 1t may only be seen on tomograms or the bronchial stenosis
may only be d rated on bronchoscopy or m bronchi

A neoplasm may press on or invade a branch of the pulmonary artery producing an area of infarction
or this may anse without the vessel narrowmg being demonstrated  The shadow of such a lesion
may be merged with that of the neoplasm or the distal atelectatic or inflammatory changes or 1t may
cast a separate 1-2 centimetre circular shadow remote from the neoplasm or 2 larger wedge shaped
shadow with its base in the axilla and its apex towards the hilum where the shadow of the neoplasm
will also be seen

Sometimes the shadow of the neoplasm 1s associated with the shadow of a complicating pleural
effusion  The combmation of a shadow suggesting a neoplasm and pleural effuston does not necessanly
indicate that the neoplasm s involving the pleura and 1s therefore perhaps unswiable for resection
since the effuston may be secondary to the drstal inflammatory changes

The shadow of a neoplasm may be seen combmed with an abnormal appearance of the vascular
pattern such as that seen 1n emphysema and this may indicate the double diagnosis and influence the
Iine of treatment

The shadow of a neoplasm may be combined with local nb erosion suggesting direct invohement
or with eroston of a rib 1n some other part indicating a secondary deposit  In either case such a finding
will indicate a poor prognosis

LUNG SHADOW WITH PERIOSTITIS OF Rip
A lung shadow indicating an area of consolidation together with some periosteal new bone formation
of several adjacent nibs overlying the shadow will suggest actinomycosts (Fig 138)



CHAPTER 9
BRONCHOGRAPHY
TECHNIQUE OF BRONCHOGRAPHY

Berore introducing the contrast medwm for bronchography the operator should see that suitable
and recent plain radiographs are available and should inspect them carefully From these and from the
climical prcture he will be able to decide which parts need filling and 1in what order this should be done

The chorce of contrast medium will depend to some extent on a knowledge of the case since at the
date of writing the sdeal medium 15 not yet available  In non tuberculous cases especially bronchiectasts
sodized otl has certain advantages over the other media berng less irntating and tending to penetrate
more easily mto the diseased areas than propyliodone preparations On the other hand n tuberculosis
and many other conditions where opaque 1odized oil residues would be particularly unwelcome oily

d (i 1} 1 ol

This medium being more 1mitating locally than rodized o1l there is a greater tendency for the pattent
tocoueh or else to be rather less co operative because his attenuon 1s concentrated on suppressing the
desire to cough  Filling of the appropriate bronchi and the production of good radiographs therefore
tequires rather more skill than when using the older medium

PRELIMINARY TEST FOR [ODINE SENSITIVITY
A prelminary test for 1odime senstvity may sometimes be carried out 1f odized ol (Liprodol
Neo Hydriol "and the Iike) 1s gowng to be used though 1t 1s often omutted and 1s unnecussary if

propyhodone 1s the medium of choice
One such sensitivity test 1s to give the patient 5 grains of potassium 1odide by the mouth 2dw b fore

the bronchography If he 1s unduly sensitive considerable watering of the eyes and runming nose
will occur within 24 hours  This sensitivity test 1s not altogether satisfactory A very sev re  wtion
s uncommon 1n any case and may occur unexpectedly 10-14 days after the bronchogra 1 \en af
there was no undue reaction at the sensitvity test occastonally when a full bronchograph fen

<amied out after due consideration in spite of an adverse test the patient has after all experr 1ced no
untoward reaction

Should the patient be known to be unduly sensitive to 1odine brominized ol may be used as in
aternative but since reactions to propyliodone are unlikely this medium may be used

PREPARATION OF THE PATIENT
Whatever method or medwm 1s used careful preparatton of the patient will be an important factor in
blaining satisfactory bronchograms
<essive secretions should be reduced as much as possible by preliminary chemotherapy and

Postural drainage  Normal secretion may be reduced by an injectton of atropine 115 grans (065
millierams) 1 hour before the exammation but 1s rarely effective 1n patients with excessive sewretton

Reassurance and sufficrent explanation of the procedure as 15 surtable should be given to the patient
10 gain tug co operation and confidence  He should be shown the position of the cassettes and trained
totake up the positions i which he will be required to stand or lie especially if the radiography 1s to be
£amied out 1 a room with which he 1s not familtar  If the examnation 1s to be carned out under a
Eeneral anaesthetic this will not be necessary but the appropnate preparation for the anaesthesia
will be needed
1 ORDER OF FILLING OF BRONCHL
‘E both sides are to be filld at one sesston 1t 15 best to fill the night side first and take a night lateral

W 2s well as an anterror (or posterior) view  This will ensure that a satisfactory view of the middle
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BRONCHOGRAPHY

lobe and apical lower lobe bronchi 1s obtained without obscuration by shadows from the left side
Later when the left side 1s filled a left postertor oblique view 1s taken nstead of the lateral and in this
view the Imgula will be displayed and the orientation of the other branches can thus be determined
1f after a rapid wspection of the wet films 1t 15 felt that a left lateral view would be of help the broncht
of the left side can still be shown 1n a left lateral view 1 spite of the nght sided filling by taking a left
lateral tomogram with a multisection box (see p 172)

INTRODUCTION OF CONTRAST MEDIUM

The technique for the mtroduction of the contrast medsum 15 best learned under the supersision of
someone who has already acquired the necessary skill and experience

There are seseral methods of injectmg the contrast medum and the chorce will depend 1n the first
place on the age and condition of the patient In the case of a co operatnve adult requiring nesther a
general anaesthetic nor selective filling of one lobar bronchus the method chosen should be that which
the operator finds easiest

Whichever method 1s used the patient must be persuaded to breathe evenly but not deeply dunng
and after the mjection and must not cough until after the radiographs have been taken and seen to be
satisfactory ~ All patients should be told not to eat or drink anything for 4 hours after the mjection as
the anaesthetized larynx may permit food or drnk {o pass ito the trachea

Crico thyrod route

A small area of the skin and subcutaneous tissue m the front of the neck 15 anaesthetized with
2 per cent procaine The trachea 1s then anaesthetized by the imection of 1 nulliitre of 4 per cent
lignocaine (xylocame) down a needle or down the cannula passed through the crico thyroid membrane
followed 1 1 minute by a stmidar myection

The contrast medium 15 then myected through the needle or cannula with the patient rechning
backwards at an angle of 30 degrees and shghtly towards the side it 1s desired to fill A suffiient
dosage for one side 15 10-15 millilitres and 1t should not be warmed or 1t will be too fud and rua
too rapidly into the smaller bronchr

Intubation v1a the larynx under general anaesthesta

Intubation via the larynx under general anaesthesta 1s the method of choice when the patient m}
young child The following technique has given consistently satisfactory results 1n the hands o
expenenced anaesthetists  Premedication gnven 1 hour prior to mduction 1s measured 1o muims
drawn from a standard 1 millilitre ampoule containing } gram of papaverctum and 35 gran 0d
scopolamine The dose 1s 1 mintm per year of age This amount seldom causes slecp but the chul
15 calm and co operative

After induction with mitrous oude and oxygen ether 15 cantiously admntstered until the third pI:ms
1s reached  Laryngoscopy 1s then performed a long straight spray mnserted mto the trachea an!
1 or 2 millilitres of 4 per cent hignocamne (Xylocaine) injected  An endotracheal tube fitted with 2
Magill or Cobb suction union is then mserted and mamtenance of anaesthesta wontmnued with nitrous
oxide oxygen and trichlorethylene  The ether bottle 1s removed from the machtne

A cautiousinductionwill i while topical analgesia of the trachea will tend to pr:\t;:l
bronchospasm both of which are prone to occur n a patient with a chrome chest disease T‘:
endotracheal tube facilitates the removal of excessive secretton by suction through a catheter
bronchtectasis much secretion 15 often removed by this procedure even in cases which appeared 10 be

ollowtng prehminary chemotherapy and postural drainage

d{yAfsol:l rubgel; or gum ?l’asllc cathexerpl); then inssed down the Magl! suction unton and cndotmchc:*:
tube and should be of such a size that it does not fit the latter tightly ~ The catheter 1s marked so Ih::
1t 15 possible to see when the tip ltes just distal to the end of the endotracheal tube This 1s lmp?jn;;:xs
since if the up of the catheter lies 1n the tube the contrast medium may block the lumen anh ot
the airnay whilst if imserted too far 1t may enter the right mam bronchus and prevent filling of ¢ ccm
side The contrast medium 15 injected and the patsent postured to fill the vanous segmental bm}:x t

Since the radiographs are taken while the patient 1s unconscious co-operation with the anaest! ol
1s essentral to ensure freedom from excessive respiratory movement  Controfted respiration end
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TECHNIQUE OF BRONCHOGRAPHY

the exposure to be made durmg suspended nspiration but also nvolves a tendency for the contrast
medum to be blown too far down the bronchial tree mto the peripheral bronchioles  Purfectly

adequate rad can be ob d during quite resprration  The exposure 1s made
towards the end of inspiration or of expiration the latter being the longer pertod without chest
movement  If resp 1s quiet an adequately sharp image of the filled bronchi will be obtatned

withanexposure of 0 04 seconds  If the patient develops a rapid respiratory rate during tnchlorethylene
anacsthesia intratenous thiopentone 1s given prior (o exposing the films, 0 1 gramme (2 mallilitres of
a 5 per cent solution) 1s myected into a dorsal vein of the hand and repeated if necessary  If apnoea
develops mtermuttent compression of the resersoir bag 1s carried out until resprration returns

) after mspection of the first sertes of radh f are nd d 1t may be necessary
10 nject a further small dose of thiopentone to ensure very quiet respiration dunng the 2 second
exposure which will be needed

At the conclusson of the examination a thorough tracheo bronchial torlet 1s performed an artificial
arsay mserted and the child returned to the ward 1 the lateral posttion with the head low

Intubation via the larynx without general anuesthesia

This 15 a useful method for a person doing bronchography only occasionally provided he has a
co-operative adult patient  The mucosa of the upper resprratory passages 1s anaesthetized by spraymg
ona local anaesthetic such as lignocame 4 per cent  Four nuihilitres are used for the tongue pharyns
and nostril and another 4 millthtres are then sprayed mto the opening of the larynx A few munutes
later 2 soft rubber catheter 15 passed through the larynx into the trachea and the contrast medium 13
gected through 1t over a period of about a minute the pauent reclning towards the side to be filled
The catheter 1s kept in position duning postuning and radiography so that it can be used as a chaanel
for filing the other side a few munutes later

Avanant of this method can be used to obtain highly selecuve filling of a single lobar or segmental
bronchus  The tip of the catheter 1s placed under bronchoscopic or fluoroscopic control in or just
opposite the lumen of the bronchus 1t 15 intended to outline and 5 milliitres are then mnjected 1o it
Of rather less 1f only a segment 1s being outlined In most cases 1t 15 necessary to prove thi the
surrounding regions are normal even if the disease on the plain radiographs appears to be  tined
1o single segment and there are therefore few 1ndications for such very selective filling

Nose drip method

In the nose drip method the patient sits on the x ray couch with hus head tilted back: and
2 millitres of 4 per cent Xylocaine are run nto the nostril and from there some travels uc n the
pharyng causing some coughing  Another 2 millilitres of local apaesthetic are then sstilled 1o tn
nostn} and the tongue 1s held well forwards with a swab to encourage some of the solution to ent
the larynx  The contrast medium 1s then ingected nto the nostrl and if the tongue ts held well forward
1100 will pass down the anaesthetized pharynx and larynx into the trachea  With this method some
of the medium wil] be swalloned but this 1s without adverse effects To allow for this loss some
15 mulligres should be instilled for each side

POSTURING OF THE PATIENT DURING BRONCHOGRAPHY
After Injection of the contrast medium by any of these methods 1t 1s necessary to posture the patient
" order to fill al the broncin to the various lobes and segments

The xi ne sige

The following 15 5 suggested routme for filiing the night sside  When the medium 15 ingected the
ot should be rechintng with head raised and inclned 30 degrees towards the nght side  After about
In lmcnd; during which time the medium descends to the right main bronchus the patient {still
orsd to the right) should lean forwards 30 degrees past the vertical position to fill the antenor
y sl and middle lobe branches then bachwards 30 degrees to fill the lateral and posterior basal and
pl':"] lower lobe branches  He then hes on hus nght side 1o fill the aullary branches

B hy ]Wd" 10 get good filling of the upper lobe especially if an intratracheal catheter 1s baing used 11
Inful 10 1nject the contrast mediwm 1n 180 parts staryng with 10 millilitres and after the lower
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lobe has been filled injecting a further 5 milhlitres with the patient still lymg on fis side  Whether
this 1s done or only a stngle injection 1s made the patient 1s then turned to lie 1n the prone oblique
and finally the supine obhque positions to fill respectively the antenior apical and posterror branches
of the upper lobe

When all the major bronchi of the right side have thus been filled the patient should lie on his rioht
side on the cassette and a night lateral view radiograph of the chest should be taken He then turns
and lies prone or supine and an anterior (or posterior) view 15 taken

Somettmes an additional nght anterior oblique view 1s indicated  finally an antertor view may be
taken with the pattent standing up for the purpose of showing an o1l level 1n any partly filled cystic
bronchiectasis as well as ensuring satisfactory distal filing of the basal bronchi

Timng of postural manoeures

The timing of the posturing will depend on the speed with which the contrast medium runs down
At average room temperature it should reach the main bronchus about 30 seconds after 1t has been
nstilled into a nostri! or less 1t 1t has been mjected down a needle through the crico thyrord membrane

The vanious postural manoewvres generally occupy 1-2 minutes after which time the more pro<imal
bronchi should all be filled To ensure that one radiograph at least will show more distal filling a
delayed radiograph taken about 15 munutes later 15 often valuable espectally if the distal penetration of
the contrast medium does not seem adequate 1n the first senies of radiographs

Check up on filling

Drrectly the first <ertes of radiographs has been taken a rapid fluoroscopic survey may be made to
ensure that all the bronch: are adequately filled Alternatively the radiographs should be mspected
as soon as they are cleared by the fixing solutron and a check up made on the filllng and any blu'mr‘lg
due to movement or faults of exposure  If any bronchopul Yy are seen to be plet
outlined and there 15 no positive evidence that this 15 due to bronchostenosis 1t may b. necessary to
nject more of the medum and make further attempts to fill these segments by suitable posturing

The lcft side

If filing of the right side was satisfactory the examination of the left side can be undertaken at the
same sitting  For this purpose a further 10-15 mullilitres of the contrast medium 15 1ntroduced 1nto the
trachea and the postural movements repeated this time with the patient mclined to the left The first
radiograph will be a left postertor oblique view at about 45 degrees rotation followed by an antenor (gf
posterior) view If the left side only 1s filled an addttional left lateral view should be taken The
adequacy of the filling should be checked as descrtibed above

X RaY TECHNIQUE

The x ray techmque will in general be the r bility of the radiol 1t 15 destrable that the “{"’r{
tube column will nise hugh enough to give a tube film distance of not less than 4 feet for the films t:;_ C‘
lying down  The radiographs taken standing up should be taken at a tube film distance of 50r6 ?;7

The exposure will be roughly of the same magnitude as that used for the plain radio,raphs bgi h
kVp higher The film should be exposed during suspended mspiration of only moderate hepu!d
Full tnspiration 1s unnecessary and hkely to p a bout of h The patient sho
therefore be asked to take a breath in gently and then to hold it 1n

In a case showing only shight dilatation wn one part 1t may be useful to ta
one 1n rather full insprration the other 1 full exprratton so that any excessive ca
respiration can be seen

ke a pair of radiographs
libre changes with

DRAINAGE AFTER BRONCHOGRAPHY

- ed
After the bronchography much of the contrast medium espectally 1f 1odized o1l was used m}?:\ ;’:’\"‘w
by postuning the patient and asking him to cough 1t up  The patient may sit up and cougd & cough
empty the upper lobes and should then he prone on a bed the foot end of which 1s raise &
tn this position to drain the lower lobes
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INDICATIONS FOR BRONCHOGRAPHY

Altbou,h bronchography 1s relatively safe and not very unpleasant for the patient 1t should not b.
undertaken without a definite objective and once this 1s defined every effort should be made to obtam
the requisite information

Adcquate recent plain radiographs and when necessary tomographs should be available and 1n many
cases bronchoscopy should precede bronchography even though this may entail transfer of the patient
1o a specral unit

In the majonity of cases of bronchiectasts there will be some evidence of its presence in the plain
radiographs or tomograms  Provided thiy evidence 15 reasonably clear bronchography 1s not justified
purely for diagnosis 1f owing to age or other factors nesther surgery nor postural drainage 1s under
consideration and a knowledge of the exact extent of the lestons 1s therefore not required

The main indications for bronchography are as follows
For correct < ray diagnosis

(1) To confirm a d of bronct of this 15 1 Ily but the plain radiographs
(and perhaps the tomograms) are normal or if changes 1re present but these are too shight of not
sufficiently charactenstic for a diagnosts of bronchietasis

() In cases of unexplamed haemoptysis which mu_ht be due to bronchiectasis or a neoplasm
amenable to treatment but 1n which no lesion was seen on br py or the plam rad ph

(3) To obtain further x ray evidence concermng the possible nature of a lesion visible on the plain
radiographs and tomograms

Exact anatormeal localt ation of lesion
(1) To define the exact anatomical extent and segmenta! distributton of the bronchiectasts of which
there 15 some definite evidence on the plain radiographs oc tomocrams especially 1f surgical treatment s

under consd or if postural d ge 15 Likely to be an important feature of medical
treatment

) To define the exact segmental localization and bronuhial anatomy 1n relation to a lesi bte
nthe plain radiographs 1f this information cannot be obtaincd from the lateral view tomo 1 nd
surgical treatment 1s under consideration
For research purposes

Bronchograms may be mdicated for the purpose of ruscarch provided that the researc ctis
:d' planned and executed for example to see the extent and tvpe of brenctual abnormatue. L onie

ronchitis or o see the extent of associated bronchictases n some cases of tuberculosis

THE NORMAL BRONCHOGRAM
Figures 141 and 142 are diagrammatic tracings from normal bronchograms together with the
termimology accepted by the Thoracic Society (1950) and approved by an international commutiee
N studying a bronchogram 1t 1s necessary to identify and name all the various segmental branches
Outlined even of theyr posttion 1s altered by pathological processes or if some are not seen because they
at¢ occluded or haye ‘been removed
© antertor (or postertor) view should be inspected first and the outltne of the trachea noted
0 the night or left main bronehi should be traced down to their first divisions mto the upper and
o4t lobe branches  Absence of either an upper or lower Jobe will thus be noted
¢ branches of the antenior and postertor segmens of the upper lobe in particular and those of the
::;‘ddk and lower lobe are usually partly superimposed 1n an anterior view and can only be properly
enbfied 10 the Jateral or obhique view

RIGHT BRONCHOGRAM
Startyn,

Wil 8 with the bronchogram taken after filling the night side only 1nspection of the anterior view
orlh"\eal the presence o absence of an upper and of a lower lobe group and any premature filing
¢ lflside which mught cause confuston 1n the lateral view
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BRONCHOGRAPHY
The nght lateral view 1s then inspected and the ongin of the middle lobe bronchus sought If filled
1t will be the first anterior branch after the 2-centimetre bare area of the mtermediate bronchus Iying
below the uppermost branches which are normally of the upper lobe Its 1dentity 1s confirmed of 1t

runs almost parallel to the intermediate bronchus before joumng 1t and if the apical lower Jobe
bronchus (6) can be seen passing directly posteniorly just below 1ts ortgin

QX y %ﬁé

A a

A W

Antertor

Urper Lose

1 Apical bronchus
2 Posterior bronchus
3 Antenior bronchus

Right Left
MippLE Loge LnGuLA

4 Lateral bronchus 4 Superior bronchus

5 Medial bronchus § Inferior bronchus

Lower Loge

6 Aprcal bronchus 6 Apcal bronchus

7 Medial basal (cardiac) 8 Anterior basal bronchus

8 Anterior basal bronchus 9 Lateral basal bronchus

9 Lateral basal bronchus 10 Posterior basal bronchus

10 Posteror basal bronchus

Figs 191 and 142 —Duagram illustrating the broncho-pulmonary nomen
Clature appro ed by the Thoracic Society (Rep odured by permssion of
the Ed rors of = Tho ax™ )

If the middle and apical Jower lobe bronchs are thus confidently 1dentified, then the three upper IZ:
bronchi (apical (1) posterror (2) and antenior (3)) should be seen abose and the three basal bron
(8 9 10) below
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THE NORMAL BRONCHOGRAM
Although the cardiac branch (7) 15 quite large 1t 1s often and hed with

difficulty from the anterior basal branch (8) 1t 1s perhaps more easily 1dentified 1n the antertor than
the laterat view and lies medially

The early lateral divisions of the middle lobe (4) tend to lie below the medial division (5) m a lateral
view This relationship will alter 1f there 15 shninkage of one segment and identification of these two
branches may then only be possible by reference back to the anterior view

Right side A\) & \)3 Left side
AN

24 <t
[¢]

NG / )
7 77> ' Zrﬂ/ [5

N Lefivde
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2//3
1e2
1L
6 Q
5
8
Fig 142 /L1O 9 Left oblique

Alarge brap, backward

ch 15 often seen arising from the posterior basal bronchus (10) passiog directly backwards

a:r;}hl 19and 2 centimetres below !Il;-ie apical If\\er 1obe bronchus (6)  This 1s often known unofficially
® sub-apical bronehus
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LEFT BRONCHOGRAM

In the same manner after the left side has been filled careful identification of the hingular bronchus in
the left Jateral or left posterior oblique view will make identification of the other branches much easter
The Iingular bronchus 1s the lowest division of the short upper lobe stem It commonly has a large
axillary branch passing directly laterally which must not be confused with the antertor bronchus (3)
The superior division (4) passes downwards and forwards whlst the inferior division (5) 1s the most
medial branch and 15 further identified by a particularly even forked diviston after 1t has coursed
downwards and shghtly forwards for 1-2 centimetres

If there is any difficulty in identrfication of the kngular bronchus 1dentification of the apical fower lobe
bronchus (6) may be of some assistance It anses immedately after the ongin of the lower lobe stem
Care must be taken to separate the lateral division of this from the inferior division of the hin ular
bronchus whose path it crosses in the anterior view

Variations of the manner in which the apico posterior (1 2) antertor (3) and Iingular bronch anse
from the upper lobe stem or from each other are common (Brock 1954 Boyden 1955) If the ngular
bronchus 1s rdentified such variations (or displacements] rarely cause confusion

PATHOLOGICAL APPEARANCES IN BRONCHOGRAMS

BRONCHIAL OCCLUSION AND BRONCHOSTENOSIS
Occlusion of a bronchus may be the only visible pathologicil change mn the bronchogram or mutple
occlusions may be seen 1 addion to dilatations  The former may indiate the underlying disease
process the latter are a frequent complhication of bronchiectasis particularly when nfection 1s also
present

Qcclusion of larger bronch

Oceluston of one of the larger bronchi may be obvious at the first mspection of the bronchogram
or it may only be detected after careful identification of all the filled Jarger bronchr  For mstance the
occluston of the medial division of the middle lobe shown  Figs 83 and 84 was not detected untl
all the other branches were enumerated and the missing one thus rdentified

It may not be easy to decide whether the occlusion 1s orgamic due 1o a temporary mucous plug orto
a techmcal fault Any irregulanty of the contrast medium at the site of the block or a lung opacity
distal to 1t (Fig 143) perhaps only visible on tomograms will indicate an organtc cause

Prosimal bronchostengsis

Bronch: without pl occluston at the proximal end of a bronchiectasis may eastly
pass undetected 1f attention 15 concentrated on the distal and often obviously dilated bronchi  The
whole of the filled bronchial tree should be carefully examtned and such a filling defect w1ll then not be
so easily overlooked

The cause of the filling defect 15 best discovered by means of bronchoscopy provided the leston 15
within range  If not the shape of the stenosis on the radiograph may gnea clue  An wregufar - 136
tail  narrowing 1s often seen with a carcinoma a smoother narrowsng sith fibrosts following tuber
culous endobronchiis A small local filling defect however may be caused by a mass of tubercu:‘ou:
granulation tissue which may be indistinguishable on the radiograph from the filling defect caused by
small carcinoma nta

An air bubble or mucous plug may simulate exther of these condimons but 15 unfikely to mal o
its position unchanged m all the radiographs of the sertes especially if a delayed radiograph is 12
10 15 munutes after the first senies Itis

A temporary local bronchial spasm may be difficult to distingush from an orgame narrowing & 1o
unhikely to occur except 1n a patient hnown to suffer from chronic bronchitys or asthma and ten!
appear as a smooth concentric narrowing without gross distal changes

Occlusion of smaller distal bronchs \he
Quite different from these proximal changes which are generally the result of the lesion c&::l:[éwa
bronchiectasis are the more distal occl and bronct mvariably present in ¢
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PATHOLOGIC AL APPEARANCES IN BRONCHOGRAMS

segion of the difatations The occlustons are readsly detected by counting the number of branches
ansing after the ongin of the segmental bronchus  In a nermal bronchogram about 16 or more
branches can be counted along a broschial pathway whilst i a region with bronchiectasis there will
be many fewer and it 15 not “unusual for there 1o be less than 4 branches  These occlusions of the
smaller branches ate readily confirmed 1n studtes of specunens after resection
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Fig 1430 clusion of th supenios dwinon of the hmpals  Fig 334 _Tubutar branchieta is of th it} nt
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Racmoptyses. Tuberdle wacdl, w sputom o proof yet  and haemoptyses  Specien Showed much ih
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Bronichostenosis in area of dilotation

Areas of narsosng (bronchostenoses) are also frequently seen between areas of dilatation  From this
bronchographic observation as well as from morbid anatonucal studies and from the istotomeat
findings of inflammatery changes in the bronchial walls and of abnormalities m the susrounding tuts
W15 appasent that the word  bronchiectasis  dous not 1ruly describe the chnico patholoceal state so
dewignated broachal dilatation being only one of a vanety of changes found m 1t

Occlusion ot point of teramnation of dilatotion

Quelusion of the distal ends of the dilated bronch: m bronchiectans often make these shorter than
normal and they are then seen in the bronchograms Lo termunate some distance abore the duaphragm
ith rounded or clubbed ends (Fig 144)

5 appuarance must not be confused with the so calid  brohen bough appearance m which
":f)rmal s1zed bronchi end abruptly becanse the medium does not pengtrate far enough distaily  This
“mgtn bouch appearance 1s also seen | broncht which Took wider than normal but m which ghe
a; s are muyertheless stll parallel and 1s also somelines seen 1t sormmal of rather wide bronch which
st ;’““d“’ together as a result of lobar shrinkage  In exther case the fact that fewer branch broneh
- uthned contributes to the apy of widemng d s y seen ant children

ouch also 1n adults and is probably eher 2 mamfustation of chronie bronchitts with €xcessne musus
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secretion or of the 1 results of of the surrounding alveol: and 1s nota mantfestation

of the clinical state of bronchiectasis

BRONCHIAL DILATATION

Dilatation of the bronchi tn bronchiectasts may be generalized or confined to a single segment or
single bronchus  The dilatations may be more or less tubular fusiform (spindle shaped) or saccular
(cystic)

Tubular dslatation

Tubular dilatation (Fig 144) 1s the most common form observed and 1s usually seen when the larger
bronchr are dilated It 1s often the late result of a lobar or segmental bronchostenosts brought on bya
neoplasm a foreign body or by pressure from an enlarged gland or local tuberculous ulceration  In
such cases investigation and treatment of the causative lesion may be more important than the secondary
bronchiectasis

In many cases however the onginal obstructive cause 15 no longer present by the time the patient
comes for investigation and the restdual bronchrectasis 1s the predommant lesion requining treatment
In some cases the bronchtal dilatations are assoctated with very hitle reduction m lung volume In
others there 1s gross shrnnkage of the affected lobe and the dilated bronchi are seen to be crowded
together the plan radiograph showing an opacity stular to that found in  obstructive atelectasts

It 1s sometimes suggested that tubular bronchectasis i an airless shrunken lobe may be reversible
This may be the case 1n a temporary stenosis and atelectasis such as 1s found m prumary tuberculosis
when the broncht n the arrless lobe which are undoubtedly abnormally wide may return to normal if

the lobe later re-expands  Such a temporary atelectasts without distal infc 15 usually 2
finding only and 1n spite of the dilatations seen on the bronchograms there 1 no clintcal prcture of
bronchiectasis  The dilatations may n fact rep a physiol ! wid resulting from the

peculiar pressure changes 1n the surrounding airless lung without permanent changes i the bronchial

wall

Should 1nfection occur and the clinical picture then become that of bronchectasts 1t 15 doubtful

if the bronchi will in fact return to normal since many of the smaller branches will become permanently
Juded and the bronct 1s then irreversible

Fusiform dilatation

Fusiform dilatations (Fig 145) are frequently observed followmng an aspiration pneumoma of 3
febrle madent with eosimophiha 1 an asthmatic bronchitic  They are apparently due to a local
destructine lesion eroding or weakening the bronchial wall locally and are often combined with short
lengths of tubular bronchiectasis  They may also be found associated with long standing tuberculous
foct or may be evidence of a local tuberculous endobronchutts

Saccular dilatation
Saccular or cystic dilatations (Fig 146) are seen particularly when small proximally situated branch

broncht or small distal bronchi are dilated "
Fine ring shadows may be seen on the plain radiograph but sometimes widespread 1-2-centimet
saccular dilatations are found unexpectedly when there are mtmmal changes on the plam X ray

dil 1 ance may be
In some cases the may be desvelop 1 but a ssmilar radiographic appear: ot
me= cases sacel

found following an inflammatory episode such as a staphylococcal pneumonia I so

tubular and fusiform dilatations co exist 1n the same affected lobe
Another form of cystic dilatation 1s seen when a whole lobe or seg:

occupted by large cystic bronchiectatic spaces  these will be formed for the most part by

dilatations of the larger bronch:

ment 1s more or less destroyed and
L\'OSS
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CLASSIFICATION OF BRONCHIECTASIS

The shapes of the dilatations

It 15 posstble to classify the shapes of dilatations shown in the bronchograms 1 the following manner

~ Normal spacing

| Tubutar (2ffecting larger broncht) £ ’
Crowding with tung shrinkage ;

2. Fusform

3 Saccufar feyshie)

"\ Gross destruction tn larger bronch

3
& 135 ~Fusiform bronchuectasss of the left upper Jobe _Male

::‘f::s)nn with asthmatic bronchiti _ Incidents of fver
16 per c:wlvh\hn {during one mcident WBC 12000 with
rad og mp’;‘ eg k:ffs:sﬂl? and ;:\:uicws w ;hc h;:\b on plam
rior oblique view bronchogram 15 of
B scament i whiy . sich stadow wae seen

Smaft 7 bronch aff ssed
7

Al - Proximal ‘bronchostenott cause shli presnt

\ No gause seen now

Frequently end result of local inflammatory
episode.

Posstbly developmental

s

Acquired post inflammatory

Fig 146 —Saccular bronchiewasss 1 (. ap al segment of th
§2ht lowes lob,  Right lateral bron hogram — Mule aged
% years T che yeus cough and a little sputum  dne
yea ago pneumonid de cloped and mich more spotum
Bne hacmaptysis Note the ocelur 10m of the br weh deyond
the ddatations

as/\\\ :’ﬂ{;ilﬁcullon of thus sart however does not sufficrently take into account aetiological factors such
ether the infectson 18 with tubercle bacill ot other orgimisms or what ts the morbid histolosical

sta
e of the broncat walls and surrounding lung

it
5 value s further dimimished by the fact that there is no close relation between these radio raphic

B
Phedrances and the chrucal prcture

msig)
mificant symptams whilst the broacht et a sing!

Extensive bilateral cystic bronchiectasts may be present with
le segment or a sinele diseased bronchus extibiting

an
¥ of the above mentioned shapes of dilatation may be a source of much cough and foul sputum or of

Tepested sexere haemoplyses

The extens of the fesion
A
Which ¢

Ty sudged from
'

0;: ::er"] grouping perhaps would bu one based on the exact anatosmcal extent of the lesions

rather than on the shape of the dilatations Thes
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combined with the clinical picture could be tabulated under types of treatment indicated {provided
there 1s no progresssve local bronchostenotic cause such as a neoplasm still present} as shown i
Table 1

TABLE 1
Treatment ! Bronochooram Chical preture
No local treatment indicated Lestons too widespread or shght Symptoms abseat or shight

Symptoms present  Clinical state contra

Possible need for postural drainage or  Extent of lesion contra mdicates
resechion indicates resection

chemotherapy

Consideration of resection of affected Leston localized
area

Clinnal state satisfactory

Associated lung changes in the plain radrograph
Any detailed classificatron could usefully mclude associated changes seen n the plan radiograph

Atelectasis

The presence of the shadow of an airless shrunken lobe 1n some cases has already been referred to
above Ifthe shadow persists and there 1s no fonger bronchostenosis the change 1s usually srreversible

Inflapunatory changes

Sometimes small areas of 11l defined clouding are seen between the tubular o honeycomb shadows
mdicaung inflammatory changes 1n the surrounding lung parenchyma If such shadows persist for
many months they would suggest irreversible lung damage

Hipertranshiceney

Another change sometimes seen between the tubular shadows 1s small areas of hypertranstucency
with absence of vessel shadows  These wndicate itreversible localized emphysematous or bulfous areas
and are found when there 1s much lung damage and nterference with aeration in nearby parts from
occluded smaller broncht

Changes due to underlying causc

Frnally local lung changes producing local bronch may d the picture on the
plam radiograph  For snstance the massive opacity of a chromc suppurative preumonra with or w ithout
lung abscesses 1s usually accompanied by bronchiectasis in the affected area  Again 1n most cases
of fibro cavernous tuberculosis some dilated bronchi will be seen 1n the affected area if a bronchogran
1s performed

In many cases of primary tuberculosts following the disappearance of a massive lobar opacity (with
or without shrinkage) a bronchogram will show a restdue of dilated broncht even 1f the plain radiograph
1s by then normal or almost normal  In an upper lobe such a leston 1s usually chnically suent

LOCALIZED AND PERIPHERAL CHANGES IN CALIBRE OF AIR PASSAGES

Excessise cahibre changes on respiration
The larger bronchr 1n 2 normal person appear rather wider 1n a bronchogram taken m t.'ull suspefft(si
inspiration than one 1 expiration and 1n some subjects a Jocal exag 10n of this p ¥
seen 11 one or two branches only It 1s usually assumed that bronchograms are taken in mS?'“""’:‘
but owing to the patient s fear of coughing general distress or perhaps because he 15 too )ouanO
co operate or 1s under a general anaesthetic this 1s not always the case  If therefore mmimal dﬂa;ﬂ Sn?
1s suspected 1t 1s worth while trying to obtan one radiograph i deep suspended mspsration an
1 exprration

F_\pcess:\e local calibre change indscates local damase either to the bronchial wall or to the surround;'lé‘l
lung parenchyma and 1s seen m a few cases of chrome bronchitis when 1t presumably indicates 2 P
inflammaton eprsode with local complications
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PATHOLOGICAL APPEARANCES IN BRONCHOGRAMS

When comparing bronchograms taken on different oceastons care must be taken to ensure that any
appacent 1mprovement seen 1s not an artefact resultng from the radtographs berng taken tn different
phases of respiration

Small projections from the wall of the trachea

In elderly subjects the bronchograms may show small projections or dinverticula from the lower
tracheal wall or the wall of the left main bronchus (Fig 147) These do 1n fact represent diserticpla
or pouchings between the bands of muscles which are attached to the postertor ends of the C shaped
cartfa es - Not to be confused with these true dwerticult 1s the corrugated appearance seen with
advancing age when there 1s a tendency to folding, of the softer tissues between the more ngid cartilages
Ina Iateral view this folding will be seen to occur only anteriorly
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”&H arDvert cula from the eft mawn bron hus (marked by Fig 149 ~—Cireular dhfatation at the end cf 2 matl br ¢ hu
2k atow) and corrugations opposite | Left posterior {pooling) opposite black arrow Whtc arrow pont ¢
0?1 ques ew, by Iy Wh ponts dilataticn with projections isp ke appearan €3 Pas 1g
s conufast mediam from the wmder surface of he upPer proximally an tregular fump of Lipiodol 1 sevh wattle or
lobe stem due 10 filing of ¢ lated mucous gland mimosa blossom appearance) and above 1H1s another pool

Male aged 49y ars  Chroni bronchitis

Small projections from the watts of the larger bronchi

Quite: different from the diverticula or foldings are similar projections of the contrast medium
;Dmmonly Seen 1 patients with bronchtectasis or chrome bronchitis in the region of the segmental
fonchy Particularly from the iferior surface of the Jelt upper Jobe stem the hnzular (Fig 147) and the
bt emiddle [obe bronchu  Exact histological identification of these radological shadows has been
Possible afier resectton n some cases and there 1s no doubt that thesc projections represent the contrast
Medium 4 dilated mucous gland ducts and are an expresston of the excesshve secretron of mucus In

fonie bronchitis and 1 some cases of more. distally situated localized bronchiectasis
Periphergy non fitting
M]‘“"Ye difficutt to mterpret are bronchograms i which normal penipherat filling 1s seen 1n some areas
"0 peripherat filling occurs 1n others although there s plenty of the opaque medium more proumally
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BRONCHOGRAPHY

It probably represents an abnormality m most cases though whether 1t 1s caused by occlusion of the
smaller bronchioles by organic disease obstruction by a local excess of mucus a local mterference
with the normal indrawing of air and contrast medium or a technical fault cannot always be determied
This change appears to be more commeon 1n patients with chronic cough and mucod sputum than n sub
Jects with no symptoms but this may be largely because bronchograms are rarely done in normal persons
Puenipheral dilatation

Another change frequently seen 1n bronchograms performed on chrontc bronchitics is dilatation
of the very small terminal branches resulting 1n a 2-3 mulltmetre circular shadow on the end of a small
bronchiole 1nstead of the normal ending  Such a small homogeneous crrcular shadow (Fig 148) 15
sometimes described as peripheral pooling  In some cases the shadow has a more irregular clumped
appearance simulating a wattle or numosa blossom (Fig 148) In either case the contrast medium
outhnes a dilated peripheral bronchiole

Another appearance somettmes seen 1s a I milimetre ine or 2 wider 1-2 millimetre oval shadow
with small spikes radiating from 1t (Fig 148) This again 15 caused by dilatation and sometimes fibrosis
of a peripheral bronchiole

The cause of all these appearances m bronchograms has been verified by careful correlation of the
radiographic shadow with the histologreal sections (Reid 1955)

Distortion of the peripheral bronchs

Distortion of the course of the terminal bronchioles may be observed if they are displaced by bullae
or peripheral lung cvsts  Local displacements will also be caused by any space occupying ntrd
pulmonary lesion or pleural effuston but they will rarely aid the diagnosis

Chronic bronchitis

Enlarged mucous glands the appearance of pooling and  spikes  distortion by bullae and areas
of non fillmg are usually associated with the chinical state of chronic bronchitis A Jocal excessive calibre
change of a bronchus may also be seen in this condition and 1s often assoctated with one or more of the
other changes It however the calibre change 15 the only radiographic abnormality its significance
must depend on the clintcal picture which will indicate whether 1t 15 a dilatation assoctated with chronic
bronchitis or a localized bronchiectasis  There 15 no evidente that such a calibre change 15 progres
sive and a precursor of climical bronchiectasis  In a few casestwhere the clintcal picture 1s solely that
of chromc bronchitis a bronchogram unexpectedly reseals an area of gross bronchiectasts which agaim
underlnes the necessity for a chntal rather than a radiological diagnosis mn these conditions

THE BRONCHIAL ANATOMY AS AN AID TO LOCALIZATION OF LESION
Because the bronchial anatomy can be clearly d rated on a bronchogram the relation of an)l’
abnormal shadow to a particular bronchus can be shown and therefore its exact lobar or segmentd
distribution or posttion can be determined ft
1t may be useful to do a or ) multisection of the outlined bronc
1f the shadow 15 small and difficult to see 1n plain bronchograms

ABNORMALITIES OF THE BRONCHIAL ANATOMY

Small sanations tn the manner 1n which the broncht divide are common and are eastly reco;
bronchograms ~ Such information may be of value to the surgeon n the eecution of a segmel
Tesection .

Sometimes the right upper Jobe stem or a segmental branch to the upper lobe comes dlrec!lyhoff‘ll};c
trachea The recogmtion of this abnormalty may be of tmportance  The bronchi may ot enuoﬂ
be normal or may show a defi Y 1n develop with some Wheneser such a vana ot
15 present or when the ongin of one of the other lobar or segmental bronchi 1s displaced it 15

ossible to 1dennfy all the normal segmental divisions
e In agenests of ll*}nle lung the changesm:re more severe and not only 1s the lung very small bulrll :151 :z
tonger possible to idenufy all the sements  This feature will serve to distinguish the ccndmonb mrmal
acquired bronchiectasts with lung shunkage  In agenesis the shape of the bronchs 15 also a n?m:d
and they mav be thin long and poorly developed (Fig 149) or they may be short and end with a gl
finger type of dilatation

gnized 10
ntal

148



CHAPTER 10

TOMOGRAPHY

A DETAILED list griing all the indications fo tomography in chest diseases would be very fong  The
following abbreviated List 1s based on cases within the author s experience m which tomograms have
provided evidence helpful to the chmician jn choosing the correct treatment  There 1s no doubt that
other mdicattons will anise from time to ume whenever the evidence of the plan radiograph 1s
meonclusive

{1} Derronstration or excluston of a pulmonary tavity  (2) extent and exact segmental Jocalization
of lesion  (3) further evidence towards the dragnosts of an abnormal shadow  (4) to supplement the
plamn laterat view radiograph  (5) demonstration of the tumen of the trachea and larger bronchi
(6) demonstration or excluston of enlarged hilar glands  (7) demonstration of the mam vessels in the
hilar regrons or lungs  (8) demonstration of calcificattons n the hetrt vahes  (9) extent and posstble
ature of abnormal medrastinal shadows  (10) additional views m suspected festons of the bones of
the thorax

THE DEMONSTRATION OR EXCLUSION OF A PULMONARY CAVITY

THE INDICATIONS
Tuberculous cavisy ond lung abscess
The demonsteation ot exclusion of cavity by tomography 1s particularly wndicated tn tuberculosss and
many other types of lesion when an abnormal shadow s seen but there s doubt after mspection | the
Pl radiographs whether a cawity 1s present or not It is parucularly important if twhcrde ~

¢ been found 1n the sputum It may also be tmportant even if this test ts negatinc he
demonstration of a cavity may atself be an indicatien for a more thorough search for the b h
may ther be found

I tubercle bacill are found and no abnormal shadows arc seen in the plain radiograph 1

hturat view apreal view and fluoroscopy) tomograms of the regions behind the hila
amorrams of the lower half of the lungs may be mdicated since these reguns might t
other shadows 1n the plan radiographs
1ta cavity has once been seen 1n a case of tuberculosis or lung abscess but ts no longer vi 1 "
. 1
T

Plam rad may be wad d to see whether 1t has closed or not

Broncheectasts

Using the expression  cavity in the sense of any abnormal intrapulmonary arr space tomography
"undiated 10 prove or exclude gross bronchiectasts 1n cases where tubular or honeycomb shadowing 1s
i";[;crcd on the plam radiographs but 1t 1s mdistinct o obscured by overlymng and surroundins

L1

Cystie dilatations usually stand out very cleardly (Fig 150) while tubular dilatations can be secn in
"ol eases especially if a view ean be taken with them more of less paratlel to the film  The muthod
L‘ﬂfl‘oursc not as reliable or snformative as bronchography but if the objectrve is only diagnosts and
‘:‘ 10 discover the extent and character of the di the d tion of any Y

mography may make bronchography unnecessary Thists particulardy true mn cas~s of bronchiectasis
» T‘;‘:{:"scry 1S not contemplated

broy of asts near a solid tut il focus by eraphy may abo make
"chopraphy unnecessary and mught favour resection rather than som= other method of treatment
Bulta, -

. Ballac ang bullous arr spaces may also be demonstrated clearly (Fiy 124) cven when they arc only
on the plain radiographs and 1t is sometimes useful 1o show their site and extent
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TOMOGRAPHY

PRELIMINARY INSPECTION OF THE TOMOGRAMS

A prelrminary mspectton of the tomograms to ensure that the technique has been adequate 1s an
important factor which contributes largely to the reliability of the method particularly m the diacnosis
of a pulmonary cavity

Order of films for vieuing

The hlms should first be arranged on the viewing box n their correct layer order according to the
numbers marked on each film The order should then be checked by observation of some obvious
landmark such as the ribs I 1n a postertor view series the visible part of the ribs does not become
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Fig 149 —Agencst of the night lung  Posterior view bron ho  Fig 150 —Cystic bron hiectasts of the rioht lung {tomogram)

Lram  The abnormal shape and distribution of the bronchy Arrow paints to one of the well detined ring :hﬂdcusd'{:ﬂ
i the small riht lung 1 Jearly seen There ts no distal were meonspiceous in the plan radiograph but Alle o
dilatanon of the brencht  The left side shows a normal Lipiodol on bronchography ~ Male ajed 40 years
pattern years cou h and sputum

more anterior as the layers progress the films may have been wrongly marked or an error may have been
made n the setting of the layer selector  Alternatively and more commonly the patient may ha}re
moved 1n the interval between two exposures or his respiration may have been of a different depth

adiscrepancy s observed and cannot be corrected with certainty 1t may be advisable to repeat the senes

Checking up on the area cosered

Assuming that the order of the layers appears to be satisfactory 1t 1s then necessary to make su;e
tht the correct area has been covered Inspection of the previous plan radiographs or wmogralpbz
and the clinical picture will have given a clear 1dea of the object of the examination and it m’\hat
possible to judge whether the series mcludes a sufficiently large area 1t 1s important to remember "
owing to the relatinely short tube film distance used the shadow ofa Iesion near the edge of the tomogra #
will be some distance from the centre of the ¥ ray beam and may therefore be considerably dhhp]tai:le
from the position 1t occupied 1n the plain radiograph  Care should therefore be taken to see thal
suspected region 1s tn fact on the tomogram and not displaced beyond the film
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THE DEMONSTRATION OR EXCLUSION OF A PULMONARY CAVITY

The range s depth of the layers

The ranee of the layers should then be noted to ensure that it extends sufficiently backwards or
forvards or i the case of a lateral view tomogram medially and laterally 1t 1s safest to judee this
by the vistble anatomical landmarks rather than by the depths recorded on the films In a posterior
view one fayer at least should show the posterior parts of the ribs quite clearly since only then will it
be certain that the whole of the postertor part of the lung has been included in the series  If abnormal
shadows are visible in the plain radiographs care must be taken to 1dentify these in the tomograms
Simifarly if previous tomogeams are avarlable any vessels calcifications or other landmarks 1n the old
series should be 1dentified m the new to ensure that comparable layers have been taken  Many errors
have resulted from a failure to take these precautions

In comparative tomograms 1t 15 particularly important not to place too much reliance on the layer
depth identification nucabers marked an the films  Apart from betng subject to & radiographer s error
these numbers are often nmusleading because of d of calibration on differcnt sets  In some
departments the depths are measured from the table top 1 others from the film which 15 2-3-cenn
metres lower  Even if the film layer depths are correctly understood the abnormal shadow may really
lieata different depth from the table top 1 the two series either because the patient is lying in a different
position af for imstance there 1s an additional pillow under hus head or because the lesion has changid
itsposition 1n the chest as a result of other intrath pathol I cond such as nearby scarring
or bronchostenosts or as a result of a pneumothorax or other therapeutic proceduse

Spacing of layers

The spacing between the tomographic layers should not in general exceed 1 centimetre This s the
masmum thickness 1 which poorly contrasted shadows such as those of small cavities or normal
vessels are clearly visible Beyond this imit such shadows are blurred out by dittusion 1 an arc of
swing of 25 degrees or more 1s used

DIAGNOSIS OF THE RING SHADOW
Hentifying the ring

A clearly-defined ning shadow seen for the first time 1 a series of tomograms 1s nct 1 use
difficulties of interpretation (Fig 161} Nor 1s a less well defined shadow which has i u
0 previous plain radtographs or tomograms  On the other hand 1n a great many cas t

appearance gving the impression of a ring shadow 1s seen for the first tme on the tome 1
Sircumstances particular care should be taken to confirm its 1dentity and avoud a false

The wall of the supposed ring should first be examuned I any part of 1t 1 seen to 1
vessel shadaw this part should be considered 10 be a vessel and not a contnbution to th N
Sumilarly of the apparent wall1s of uneven thickness close mspection may reveal thatsome ot
bya separate nearby circular shadow  An indrawn tag of thickened pleura may also simulate
Yteral wall or roof of acavity  If all such irrelerant shadows are removed m imagmation what is et
™ay provide no case for the dagnoss of a cavity  On the other hand a complete rng shadow mav
Sl be preseny even after the nearby irrelevant shadows have been 1gnored

18 a case of doubt valuable and decisive evidence may be obtained from lateral view tomograms in
?;Nﬂmn to the posterior ones or from some addittonal mtermediate layers giving a J-centimetre
acing

A ring shadow st] seen after such stringent analysis and careful techaique will nearly atwavs turn
Sutobea cavity if the piece of lung becomes available for pathological iy

Mentifcation 1 serrat tomograms as the cavify alters

1 Aoty which has been d d on previous radiographs or may become much

xm Shnct because 1t decreases 1n size or becomes filled With seeretions of because the contrast between

s taid and the surrounding lung decreases as treatment progresses  Because of the exact gnatomical

0?&1'”“0“ which can be achieved by tomography when vessels or other shadows in the proumity
€Uty can be 1dentified 1n both serres 1t 1s possible to be certun of the continued existence of such

a
MUy Inspite of the alterations 1n ats appearince
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TOMOGRAPHY

Differennial diagnosis

It may not be possible to distinguish radiologically between the different types of cavsty or arr
contamnng spaces  The cavity for stance may be a distended bronchus (Fig 117) or a bulla
(Fig 124) Distinction between a small thin walled tuberculous cavity or a bulla 1s often difficult A
ring shadow particularly at the extreme apex of the Jung 15 more likely to be a tuberculous cavity if
the wall ss thicker than a hair ine (0 S millimetre) and if there 15 any evidence of a linear or tubular
shadow extending from 1t towards the hilum It 1s more likely to be a bulla if the wall 1s very recular
and of hatr line thickness (Fig 151) and if there are linear or stellate shadows or a thicker walled
ring shadow nearby and 1f there 1s a suggestion of vessel atrophy m proximuty to 1t These two condt
tions however cannot always be distinguished from each other on the tomograms ~ For instance m
one patient suffering from tuberculosts the tomograms showed three stmilar ning shadows m the night
upper zone but after resection the specimen showed that one of these was a tuberculous cavity and
the other two bullae

Reliability of the method

It 15 a common experience to see a ning shadow mdicating a cavity on a tomogram which either
could not be seen at all or couid not be seen with any certainty on the plan radiographs If such
evidence can be shown to be reliable the importance of tomography as a method of iniestigation
needs no underlining

With care i the techmgue and interpretation it 1s possible to find that the diagnosss or excluston of
an air containing space is confirmed 1n over 90 per cent of cases when the resection spectmen ts examimed
Disagreement between the radiological and pathological findings 1s sometimes found 1f the cavity 15
full or almost full of caseous matenal

Sometimes no cavity 1s found on macroscopic exammation of the specimen erther because the
tomograms are not sufficiently recent and the cavity has apparently closed 1 the interval or because
the distortion of vessels thickened pleura or the posttion of nearby pathological foc: have lead to an
unavoidable error 1n mnterpretation  Such errors are few and arc rarely of serious consequence to the

atient

k The objection mght be rased that the matenal avatlable for histological confirmation 1s highly
selectine resection being most commonly adopted as a method of treatment 1f the diagnosis of cavitation
15 beyond doubt 1n the cases from which the present conclusions have been drawn however this
has not been so smce they have included quite a ligh proportion of non cavitated resected lesions
In addition a careful chnical and tomographic follow up of cases not treated by resection has also
tended to confirm the high degree of accuracy found n the demonstration or excluston of cavities by
tomography

EXTENT AND EXACT SEGMENTAL LOCALIZATION OF LESION
ExTent OF LEston

In many cases of pulmonary tuberculosis tomograms should be taken as soon as it has been decided to
undertake treatment By this method addmonal small focr are frequently seen which are mvistble m
the plain radtographs

Tl::mogmphy orpboth Tungs 15 not ndicated as a routine but tomograms should be taken of tflae lu;lez
1n the region of any localized group of shadows If the shadows lie 1n the region above the clavic] 4
posterior view tomograms will suffice 1f the shadows are lower down however lateral view tcmogramr
may be most useful Lateral view tomograms may also be indiated to prove or exclude the presence On
small lesions i some specral region such as the apex of the lower lobe mn a case with vistble Jestons 1
the upper lobe

Cofrilalwn of lateral view tomograms with resection specimens shows a very hugh degree ofamum})'
of the method 1n demonstrating or excluding cavities and small solid foc1 as well as in their segmcrél‘:i
localization It 1s however apparent that a leston smaller than 05 centimetre 15 usually pvsidie
whilst a somewhat larger lesion may pass undetected 1n a large patient 1f 1t Lies 1t the c(tremch:lp;:r
posteniorly oserlving the vertebral column or adjacent to the heart shadow In such a case 2 g
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FURTHER EVIDENCE TOWARDS THE DIAGNOSIS OF AN ABNORMAL SHADOW

standard of accuracy will be obtamned if the lateral view 15 supplemented by an oblique view sory=y ot
the more medial layers opposite the vertebral column  Smalt shadows 1n the posterior part of the ap
of the left Jower lobe may be seen more clearly if they are thrown clear of the shadow of the vertbrs
column by rotating the patient until the richt shoulder 1s 10~15 degrees forwards

On the whole there 1s a tendency to  under read  the shadows 1n a lateral view tomogram and i)
uncommon to se¢ shadows and not find corr pathological foct in the sp whilst toc
scen 1n the specimen are often not very conspicuous in the tomograms  On this account even fani
abnormal shadows seen i lateral view tomograms should be grven more emphasis than they might
have recenved had they been seen in other views

Fg 151 1o nn, b ulon
g shadows 1n the right lung  Posterior view  Fig 152 — Two-centunetre tubcr ulou foc
{Pm0gram The'ring shadow with the rather thicker wall  band ke shadow s the cssel with > 11
ahhoute B70%) 15 due (o a tuberculous cavity  The ring  uissué pissing from the fosus 10 Jo n iafer 1
low medially and below 1t with a thinner wall 15 a bulla  Shadow 1 thercfore an the apex of th  ght low ¢

EXACT SEGMENTAL LocauizaTion oF LEsion
The exace Segmental localization of a lesion 1s obviously of great value to the surgeon  Using lateral
o tomograms the great majority of cavities or solid lesions larger than 0 5 centimetre can be localized
o8 pincular segment with certainty  The localization 1s relatively easy of the fine white harr line of
i mterlobar fissure can be dentified “This 1 commonly so_but even if the fissure 15 snvisable or mu:’h
:'Si'laoed by lobar shrinkage localization will still be possible by identification of the vessels (Fig 152)
" ®hen the segmental brogchus

FURTHER EVIDENCE TOWARDS THE DIAGNOSIS OF AN ABNORMAL
T SHADOW . .
< nlerptetation 1 f morbid histology of almost any shadow seun 1n the plain ridiographs
’:na hazardoug busmesscf\r:; lon cr:s(;rs \lvherl:lhc;c)nre 1o clues from the chintcal and patholomeal findings
lh) addiiona) evidence may be of help  In this respect tomograms are often very useful giving as

¥ 40 further evidence more certainly and at an carlier stage than the plan radsoeraph or earh
a2l s estieation

153



TOMOGRAPHY

They will show any additional satellite shadows which may be present  whether a shadow 15 related
to nearby vessels and bronch:  the presence or absence of cavitation any calcrum or bony deposits
within the shadow or nearby any adjacent pleural thickeming  1ny nb mnvolvement or any associated
glandular enlargements

Satellite shadows are uncommon 1n a small peripheral neoplasm and common near a tuberculous
focus  The wide abnormal vessels leading to and from the shadow of an arterio venous aneurysm are
characteristic and they may be so clear on the tomogram that angiocardiography 1s not necessary for
diagnosis  The presence of air contaning broncht withm a massive shadow will prove that the shadow
1s pulmonarv and not pleural (Fig 62) Linear shadows suggesting bronchi vessels or penbronchial
fibrosis are seen between the shadow and the hilum much more commonly 1 an mflammatory lesion
than 1n a neoplasm

Cawitatton does not usuilly occur in a small neoplasm but 1s common 1 small tuberculous foct
The calcium 1 tuberculous foci tends to be distributed erther in a patchy manner or m concentric
rings whilst 1n a hamartoma 1t 1s m one small almost central spot (Fig 99) or forms a large deep
amorphous mass

Adjacent pleural thickeming may by 1ts shape and posttion indicate that the shadow 1s pleural asin
an mterlobar effusion  or that 1t has a pulmonary and pleural component  1f the shadow is near the
surface b changes such as erosion or periosteal new bone may be seen 1n a tomogram before they are
vssible m the plain radiograph  The presence of hilar glandular enlargement n associatton with small
circular shadows will suggest sarcoidosss rather than ordwary tuberculosis

TO SUPPLEMENT THE PLAIN LATERAL-VIEW RADIOGRAPH

The great value of the plain Jateral view radiograph mn many cases 1s beyond dispute but its imitattons
are not always appreciated  Because of the large number of superimposed normal shadows the
difficultses of interpretation are great even when satisfactory films are available and almost msuperable
when the films are of poor quality as 1s too often the case A lateral view series of tomograms will
usually show an indivdual shadow so much more clearly that 1t 15 often wndicated to supplement the
plain lateral view

Figs 77 and 78 llustrate how much more clearly the spindle shadow of an atelectatic rmddle lobe 1s
seen 1n the tomogram than 1n the plamn radiograph  Even a large homogeneous 2-3 centimetye shadow
suuated higher up may be equally difficult to see 1n the plam radiograph because of the overlyng
shadows of the shoulder girdle vertebrae or aorta 1t will be seen quite clearly howeser when
these structures are  blurred out by diffuston m a tomogram (Figs 155 and 156)

The presence of abnormal shadows on the contralateral side such as may result from an effusion
an old thoracoplasty or other surgical procedure a pneumothorax or even much contralateral fung
disease will also result mn supertmposed and confusing shadows in the plmn lateral view Lateral
view tomograms may be the only satisfactory method of showing the exact position of a lesion 18 such
circumstances

DEMONSTRATION OF THE LUMEN OF THE TRACHEA AND LARGER

BRONCHI
The trachea and proximal bronchi are as a general rule best nspected by bronchoscopy butn cert:u:
ces the d >n of the tracheal and bronchial air translucencies on a tomogram 1

I
useful supplement and occasionally a substitute for this method of mvestigation S
Tomograms may precede bronchoscopy tn some cases 1n which tubercle bacillt have been foun "
the sputum but no lesion has been scen n the plain radiographs of the fungs  The demonstmuonfa
a narrow arca tn the translucency of the trachea or a main bronchus will suggest the possibility ©f
tuberculous bronchitis and such a finding may accelerate or delay bronchoscopy 4 area
Tomograms may follow bronchoscopy 1n some cases 1 which the lower hmts of the affected 2 -
have not been seen because of the stenosis  Fig 153 1s 2 supplementary tomogram of this Yand n
shows the whole length of the stricture with the normal part of the tracheal translucenvy abo\dc :us
below 1t proses the stricture to be related to a nearby calaified gland and obviously short  an lken
indicates that surgical reconstruction would not be too formudable  This was in fact underta
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DEMONSTRATION OF THE LUMEN OF THE TRACHEA AND LARGER BRONCHI

Fig 153 —Stenosis of lower end of trachca
ftomogram} ~ Stricture with shadow of a
caloified gland just to the mght 15 seen
oppos te arrow ~ Male aged 36 years Fi e
yes m reaung dyspnoca  Admitted as an

ey Upper Jimit of stricture visible on
bmmhosccpy Plastic repair  Post-operats ¢
tomogram showed good airway

Fe 158
I’Lun

4

Fip 154 —Enlarged b lar gland

55

(tomogram)  Arr w pum t  the lateral
h

con €x bord r of the abnormal gland Las shudow w 1 mar it d above
by the translucen=y of the upper lobe bron hu  and ey by it of e

tntermed ate bronchus

Bran hes of the pulmonary art rv are seen abose it

and bran hes of the pulmonarv ven just bulow t Thr ar  nlarged
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TOMOGRAPHY

with complete relief of the near strangulation  The clinieal picture and Ppost operative tomograms
showed a good airway and made further bronchoscopy unnecessary

If a patient 15 too old or 1ll for radical treatment the demonstration of a bronchostenosts on a
tomogram may be a substitute for bronchoscopy The tomoeram will show the relation of the natron
mg 1o any nearby opacity but will not give any mdication of the histology of the leston

Fmally bronchoscopy may have been performed with a negative result and yet a tumour may stll
be suspected  This 15 apt to occur with a small neoplasm causing narrowing of a segmental upper lobe
bronchus or of the man middle lobe stem 1-2 centimetres beyond its ongm and in such a case tomo-
grams may demonstrate an area of narrowing

ACCURACY OF THE METHOD

The left and right main bronchus the right upper lobe bronchus and the intermediate bronchus can
nearly always be clearly shown mn posterior view tomograms but distal to these bronchostenosts must
be diagnosed with caution  The x ray diagnosis will be fairly certain 1f the narrowing or occlusion is
related to an adjacent abnormal shadow or 1f the narrowing 1s irregular or tapering I an apparent
narrowing 1s smooth and rounded or oval 1t may 1n reality be caused by the disappearance of the normal
bronchal translucency from the clear tomographic layer as the bronchus is rarely parallel to this
The continuity may be traced into the next tomographic layer but as the bronchus passes drstally 1t
tapers and becomes difficult to see mn any case so that inability to visualize st further does not always
prove occlusion

In certain regions suspected narrowing can often be confirmed or excluded by tomograms taken m
other views The nght middle lobe bronchus 15 seen most clearly 1n a nght posterior obligue view
tomogram  the left lower lobe bronchus in a left lateral view and the left upper lobe and the prouimal
parts of its segmental divisions 1n a left postertor obhique view

In spite of the difficulties and limitations the demonstration of the bronchial air translucencres by
tomography 1s often of greatvalue  The method can be supplemented w hen necessary by bronchography
if no lesion has been seen at bronchoscopy

DEMONSTRATION OR EXCLUSION OF ENLARGED HILAR GLANDS
DISTINCTION FROM VESSEL SHADOWS

The hilar glands when they are normal or only shightly enlarged cannot be seen 1n the plan radio
graphs and even when they are considerably enlarged 1t may not be possible to say whether the resuling
abnormal shadow 15 an enlarged gland or a prominent or enlarged vessel Tomograms are particularly
wseful for making these distinctions I the enlargement 15 due to a vessel shadow the tomogram will
reveal continuity between 1t and other unmstakably vascular shadows  If 1t 1s due to some structure
independent of the vessels such as an enlarged lymphatic gland (Fig 154) the shadow may be found
1o be most conspicuous m a different tomographic layer to that 1n which the main vessels are most
conspicuous and its margmns will not taper out here and there 1nto the vessel shadows

The site of the enlargement will also be a factor 1n the dagnosis  Enlarged glands frequently he
between the translucencies of the main upper lobe and lower lobe bronchi and cast a shadow this
situation with 2 well defined Iateral convex margin  If 1n addition the shadow has a well defined
inferior margin or hies at a shghtly lover level the diagnosis will be even more certain  for at this
fevel the vessels cast a continuous shadow down towards the diaphragm

LATERAL VIEW TOMOGRAMS

A careful inspection of the posterior viek tomograms will generally show whether there 1s an abnormal
shadow atall and whether 1t 1s vascular or ndependent of the vessels I distinction between these iv0
causes of an abnormal shadow 1n this region 15 difficult lateral view tomograms are indicated  These
will generally e further evidence especrally on the left side where the sweep of the pulmonary :mcr);
round the bronchus gnes such a charactenstic shadow that it s easily sdentified and whereany additional
shadows seen close to but separate from 1t can be recognized as pathological tssue  On the nght side
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EXTENT AND POSSIBLE NATURE OF ABNORMAL MEDIASTINAL SHADOWS

enlarged hilar glands tend to be lateral to the vessels 11 a posterior view and below the mam vessel
shadow m 2 lateral view

VALUE oF THE METHOD

Beaning the difficulties of mterpretation 1n mind  there 1s no doubt that hular glandular enlargements
can be detected eatlier and with greater certanty it tomograms than in plain radiogeaphs

If the hilar regions are much obscured by overlying pathologial lung shadows as 1n some cases of
sarcoidosis the tomagrams may be the only reliable radiographic method of showng or excluding
hilar glandular enlargement

Tomograms will show the presence or absence of caleifications m the hilar glands with greater certasmty
than the plain radiographs and at the same time will reveal the relationship of these to the larger
‘bronch

DEMONSTRATION OF THE MAIN VESSELS IN THE HILAR REGIONS
OR LUNGS

The main vessels 1n the hyfar regions can be seen more clearly in tomograms than m plamn radiographs
especially of they are rather indistinct as a result of local oedema such as may occur i certain cardiac
conditions or if they are obscured by supenmposed or nearby abnosmal fung, or glandular shadows
Tomosrams ase therefore indicated in some cardiac conditions to show whether the hilar vessels are
enfarged  They are also indicated when an abnormally large lilum shadow s scen but there 1s some
doubt whether this 1s due to promunent or dilated vessels or to glandular enlargement

Dumonstration by tomography of the more peripheral lung vessels 1s indicated whenever st would be
Relpful to know therr relation to an abnormal lung shadow such as an arterto venous aneurysm It s
also indicated to show deviation or narrowng of the vessel shadows when emphysema 1 suspected

DEMONSTRATION OF CALCIFICATIONS IN THE HEART VALVES

Calerfication of the heart valves can often be seen on fluoroscopy and itis probable that a morc rne
vse of the screen 1mage amplifier will make therr wdentification even easier  If this equipm ot
2 ailable there s still a place for tomography The left posterior oblique view is the most v ry
for this purpose and the tomograms should be very well exposed  Owng to unavoidabl e
;ncnt the image will be blurred to some extent but the intracardiae positton of the caluf be

maly established from the layer identification

EXTENT AND POSSIBLE NATURE OF ABNORMAL MEDIASTIN At
SHADOWS

The exact extent of an abnormal mediastinal shadow can often be scen tn the plain radiographs but
sometimes the shadow 15 so small and indsstinct that confirmation of 1ts exsstence and a demonstration
of ts exact extent by t 15 1nd; d Inasusp thymu tumour d with myasthena
Efauis the confirmation and exact delineatton of the shadow will mfluence the deciston whether to
":‘Tno‘]/e the normal thymus or jrraduate the tumour  In such a case the tomograms should be taken as

eral views

When the shadow 1s abvious there may stdl be doubt whether it represents 2 fumour of an aneurysni
44 before fesorting to hy the evid: from t ams should be carefully considered
An aneurysm can usually be cicluded 1f the aortic outline 1s seen mdependent of the tumour shadow
@ ﬁndmg which may be confirmed by kvmograms) or if abnormal high denstty shadows are detected
Within the shadow such as bone or teeth suggesting a dermoud cyst  or 1f deep central calcrfication 1s
Seen calesfication being only occasionally present in an aneurysm and then nearly always pertpheral
N these difficult cases both lateral view and posterior view tomograms are destrable They may be
e smultancously wah a barwm swallow or with an assocated pneumomedwstnum A
S can be produced by the presacral mtroduction of oxygen as used to outlme the
st:.?(:r::ls If the patient 1s kept sitting up some of the gas will diffuse around the medastinal

tak
P
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TOMOGRAPHY

ADDITIONAL VIEWS IN SUSPECTED LESION OF THE BONES OF
THE THORAX

Tomograms of a nb the sternum or the thoracic spie are indicated 1f a local lesion 15 suspected i one
of these parts but no abnormality can be seen 1 the plam radiographs  or 1f a leston 15 seen n the plain
radtographs but 1s rather mdistinct so that there 1s an element of doubt concerning erther the presence
or the nature of the lesion

Tomograms may sometimes show erosion of bone from a nearby p=npheral bronchial carcoma
or secondary deposit before these can be seen 1n the plain radiographs  Similarly early erosion and
penosteal new bone due to an mflammatory lesion may also be shown at an early stage by this method
Detanls of the bone changes may be more clearly seen 1 tomograms which may aid the diagnosts 1
a difficult case

Sometimes an opacity 1s suspected of bewng 1 the lung but 1s unexpectedly found on tomographv
10 be associated with a nib or vertebral lesion



CHAPTER 11

THE TIME FACTOR IN X RAY DIAGNOSIS AND COMPARISON OF
RADIOGRAPHS OF DIFFERENT DATES

THE TIMING OF INITIAL RADIOGRAPHS

Ir 15 RARE for an 1mtial radiograph to be premature m chest disease that 1s within the time mterval
between suspicious climcal findings and the hikely appearance of a shadow By the time the Mantoux
raction 15 found to have become postive the shadow of the pnmary lesion will usually be visible
provided that 1t 1s ever gong to be A negative radiograph is not necessanly 2 premature radiograph
It 15 common for the mitial radiograph to be normal In bronchial carcinoma but no one would
d delay 1n rad; hy f this d 1s suspected following for example a haemoptysis

nan elderly man

If the pattent 1s fit enough the snitial radiograph ts best taken without delay  Not only 1s this an
advantage from the pomt of view of early diagnosis and treatment or an early check radiograph for
future comparisons but 1t also curtauls the anxiety which many patients feel while wating tor the result
and mummizes the opportunities for postponement due perhaps to the patient s fear of the exammation
totravel or to domestic difficulties

The state of the patient and availability of the x ray apparatus must of course be taken nto account
A phural effusion occurning m a patient who 1s being treated at home or i a ward remote trom < ray
facihties would not Justify moving the patient at an early stage to the X ray department or summ n ng

anexternal mobile unit  On the other hand 1f a ward mobile unit s easily avatlable then the rad: h
may be taken with this Following a severe but controlled haemoptysts disturbance of the p w
the ;ake of an early itial radiograph would not be justified even 1f good radiographic t0) «
Halable

THE TIME FACTOR AS A HELP IN DIAGNOSIS

In some cases when the diagnosis of the nature of the shadow 1 the inttial radiograp
the time 1nterval before changes can be seen in sertal radiographs may be of some help W &

omogeneous shadow 1 seen wmdicating a lobar consolidation there may at first be doubt ci
Zrounds whether 1t represents a tuberculous lesion or some other mfective lesion  In the ab et o1
lh’”’r’)’ directed towards healing a tuberculous focus rapid resolution would suggest a non tubereulou
consolidation Sometimes however an d relatively asymy coceal d: mna
<hild may persist for some weeks only to resolve raprdly following penucilin therapy

Un(‘omma(dy the time mterval does not help in differentiating the crrcular shadow of a circumsenibed

whereulous focus from a small bronchial carcinoma or other type of neopfasm  Either may grow
Telatvely rapidly or comparatively slowlv and a period of observation 1s not justified in order to mahe
e diagnosis 1f resection 15 contemplated

Whether radrograph 15 an onigimal one or a follow up of a previous one 1ts date must be given due
“eight when the X ray appearances are correlated with the climcal and pathological findings  The
date 1nterya between comparative radiopraphs s often of ymportance and may either reseal within a
{eain range the date of orgm of a new shadow or give some mndication of the time taken for an
tusting shadow to enlarge or decrease 1n s1ze

THE TIME FACTOR IN TUBERCULOUS LESIONS

Drerrcurties or Jupcing DATE o ORIGIN FROM INITIAL RADIOGRAPH
culous lesions the mitial or first radiograph cannot indicate the probable date of ongin
A woolly looking 11l defined shadow suggesting a lesion of recent origin may ney ertheless

10 most typer
M the lesion
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THE TIME FACTOR IN X RAY DIAG™NOSIs AND COMPARISGN OF RADIOGRAPHS OF DIFFERENT DATES

have been present for miny months and may already have begun to regress whil a b tter defined
shadow may have been present for years or may just as well be of quite recent ongin

Esen the presence of calaifications may be an uncertamn pornter to the age of the fesion It 15 unusa!
to see calcification in a lesion much under a year after the appearance of a low density shadow and it
may be delayed as much as 2 or 3 years

Esidence of lobar shnnkage line shadows or stellate shadows will suggest that some of the lestons
are long standing but one of the features of tuberculosts 1s that foct of quite different dates of orien may
co-extst 0 close proxumity so that the presence of some shadows suggesting long, standing foct will not
exclude the presence of adjacent shadows of much more recent foci  Sometimes the more fecent foct
mav be mvisible on the radiograph either because they are too small or bcause they are obscured by
supenmposed shadows of the denser older lestons

DIFFICULTIES OF ASSESSING STATE OF ACTIVITY FROM THE INITIAL RADIOGRAPH

That the mnal radiograph 1s of value m drawing attention to a chinically unsuspected tuberculous
lesion 15 well recognized 1t 1s also of great value in showing the extent character and distribution of
the lesions and forms a base line from which subsequent progress can be observed

The imtial radiograph 1s usually of no value mn assessing the actuity of the lesion which can only be
revealed by the chimcal and pathological findings and by changes on subsequent radtographs taken at
suitable 1ntenals  Even the word  actine 15 rarely jusufied 1n the X ray repost on the mtial radio
graph  Obwious cavines may be present and yet the disease may be stabilized for the present
Occastonally 1n fact a cavity 1s seen 1 the radiograph which on resection 1s found to be epithehalrzed
and without any histological evidence of active tuberculosts  Such a finding however 1s generally only
seen after prolonged therapy

A calcified and ipparently healed lesion may one day discharge into a bronchus or a vesse] so that
the demonstration on an mitial radiograph of a dense shadow sugg=sting quiescence may nevertheless
be the immediate prelude to an acute spread  Such a shadow may also represent a broncholtth the
tuberculous bronchiewtasts being d rated only on sut bronchog or

The finding of tubercle bacilli tn the sputum 1s not uncommon mn cases where the appearance of the
shadows has led to an x ray report saying  old healed tuberculous foc

It 1s therefore apparent that any conclusions based on the mtial radiogriph about whether the
shadow represents an actine stauonan, or healed lesion are at the best only guess=s based on proba
biliy and will therefore be found to have a fugh propensity to obserier error 1f the patient s proeress
15 followed up

RATE OF PROGRESs OrR REGREssioN o TuBERcULous Foci
A cunous feature of manv tuberculous lesions 1s the uneven manner mn which they progress or reere>s
It 1s a common expenence to obserie a lesion at monthly mnterals for 2 long period during which there
1s no change and ther sometimes without any obvigus alteration n the chnrcal picture to find that
the exisung shadow has enlarged or a new shadow has appeared  After this incident there may b no
further change 1n the radiographs for several months It 1s sometimes possible to witness the exact
onset of this period of activity if by chance or because of 2 chinical suspicion of spread radiographs are
taken within a few days of each other In one example a second radiograph was taken owing lo 2
clerical error only 4 days after the first and showed extensie new shadowng m the right upper zone
due to a local spread from pre-euisting tuberculous lesions i this regton
The same uneven rate of progression may occur with a small circular shadow with a larg
shadow with a group of shadowns and with or without the demonstration of a cavity o
This imetable so frequently seen in tuberculosis tn which there 15 an incident with spread mcuw‘oa
a day or two followed by a very much Jonger period when the leston 1s stabihzed 15 an important factor
in the diagnosis or assessment of the lesion 1n many cases

e circutar

TG OF SERIAL RADIOGRAPHS 1N TUBERCULOSIS

- iz v
In fixine the time intenal betw een senal radiographs in tuberculosis two principles should b n&;m:;d
followed  Farst that 1 15 betier 1o have 100 Short than too long an tenal b-tween radiographs
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COMPARISON OF RADIOGRAPHS TAKEN ON DIFTERENT DATES

secondly that if the symptoms or signs change the indtcations will be the sime as for an mital rdio
graph and a new one should be taken soon—regardless of when the next sernal radiograph had been
lanned
’ Take for example a patient with tuberculosis whose leston 1s apparently under control shadows
unchanged and radiographs being taken at 3 monthly intervals A fortnight after the last radiograph
he develops a cold which persists for some days perhaps with a trace of sputum  This would justify
putting forward the next radiograph from 3 months to 3 weeks after the last one

In tuberculosts m the absence of clinical indtcations radiographs at monthly intervals will often be
wdicated at first and 1f these show no changes after 3 or 4 months the interval can be extended to 3
months and eventually to 6 months or a year On the whole the interval should not exceed 6 months
if a patrent 15 under radiological rather than clinical supersiston

Inan adult the fength of ttme during which to watch a symptomless small (mintmal) leston presumed
1o be tuberculous 15 difficult to fix It should not be less than 3 years for n a sertes of such patients
obsersed by Springett (1956) enlargement or local spread of the shadows was observed in a larg-
proportion of cases 1n radiographs taken during the third year of observation the appearances having
been unchanged during the previous 2 years  Of the patients who still showcd no changes tn the
radioeraphs after the third year of observation roughly 2 per cent showed evidence of actisity as late
3 the fifth year a figure which 15 not greatly above that winch could have been expected had the
mtial radiograph been normal

After a tuberculous pleural effuston with no ¥ ray evidence of underlying lun.. foa obscrvation by
serial radiographs should be carried out for 5 years (Thompson 1947}

TIMING OF RADIOGRAPHS AFTER BACTERIAL OR VIRAL PNEUMONIA
Ina bacterial or viral pneumonta with signs of consolidation a radiograph is not often tequir d 1n the
imtial stages for diagnosis but may be needed 1if unusual clinical features are prescnt af the physcal
siens are indefinite or 1f resolution 1s slow T resolution 1s rapid a radiograph should ncvertheless
alnays be taken about 6 weeks later to ensure that resolution 1s complete and to exclude an un? t
precipitating cause such as bronchiectasis 1n a young patient or a neoplasm in an older ouc

TIMING OF RADIOGRAPHS AFTER SURGICAL PROCEDURI
The timing of radiographs after the various surgtcal procedures used m the treatment of N
depends on the wishes of the surgeon 1n charge The reason for taking such radioert
made known to those concerned with the immediate post operative care of the patient
absence of the surgeon hts deputy will know when 1t will be necessary to alter the fixed 1
thoracic umut 1n this respect

fough guide to the timing and indications for radiographs in the smmediate post operat 0
1s shown 1n Tables 1 and 2
Alter exploratory th y and many op on the heart and great vessels the mdiations

¢ much the same as after lobectomy Care should be taken to ensure that the final pre discharge
f:“‘opfmme radiograph 15 a standard anterior view so that the heart size can be compared with
¢ pre operative radiographs and with later post operative ones

COMPARISON OF RADIOGRAPHS TAKEN ON DIFFERENT DATES
Serial obsersation of lesions being one of the most important uses of radiology n chest discases it 1s
"Mportant to make full use of the method and not to undermine s validity with 2voidable mistakes
All the fadiographs should be of first rate quality or 1f a difference i quality 1s unavordable at least
amenable 1o aceurate companson If possible and 1n the absence of unavoidable altcrations  the
:h:do“s should bear the same orientation to each other mn each film  [deally the radiographs should be
"pected and a careful assessment of any change made by at least two obsenvers

Th Causts OF OBSERVER ERRORS

mn‘s?mpanson of shadows n two radiographs taken of the same chest at different trmes 1s often

not *dered a simple matter and the interpretation 1s often perfunctory and hurried  The fact that it 1s
€asy 15 shown by observer error tests carried out recently with two series of comparative radiographs

u
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THE TIME FACTOR IN X RAY DIAGNOSIS AND COMPARISON OF RADIOGRAPHS OF DIFFERENT DATES

TABLE 1

RADIOLOGY AFTER SOME SLRGICAL PROCEDURES

Operation Timung of Purpose of shiagrams Clinical ;{;;{27:3:};/” xrm fdres,
4_Bhours  To show quanttv of flud 1f on tube dramage should be no flud. If got.
‘ Bud should be below bronchual stursp
To show Ifexces: ! spact.
Preumonestomy | 41h of Sthday | Similar | Sunilar
1ot day Sumilar | Stmlar
| 3rd week | Similar Tpreferably no fud or e e
! b) nau Mav requure surpml sltps 1o counter
bours If poor increase suction dramage  Measures 10

To show f
| TS pibow reevpansion o rtmammg‘

|

clear bronchus such as expectoration.

| X ray next day to see if effectne

| To show quannty of pleura) fund

{ 1 much aspiration

4th or Sth day i Smilar (specal watch for contalaterst LSumlu
spread)

Lobectop
10th day Sumular but abso take lateral iew | Enstire o antenor or postenior pochets of fizid.
No immediate
furher x ravs
onless re-ex
, pamsion
complete or
residual fluid
or complica
tons  present 1
24 45bours | Toshow size of air bubble and quantity | To gauge sze of 2picolysis * dead space ™
of extrapleural find
I Exclude poeumothorax To ensure pleura not opened aceadent!
' To show clann of lower part To ensure good aeration.
4thor Sthdn | To show suz of ax bubble ‘Should be smstier
Thoracoplasty
To show quanut of flmd Asptration, if excessne
To show surzical emphy ema Should have disappearedt.
m show clanty of lower part Imestigate cause if still opague
To show pleural find Aspirate 1f necessary
1 day | To show air bubble and fimd Should be much less.
["To show deeree of scoliosis | Anconen of physiotherapist 1f excessve
Before further [Ensure po contralateral spread  good
{  staze anv arranon of compressed lung  no |
leural flvsd
24 hours To show size of air space and flmmd Iesel  For comparison with next films.
Extrapleural 48 hours o mncrease in fluid Ievel 1f excesst € ncrease find cause
e o descent of opaque area Would suggest pleural strppug by bleewing-
<th-£1h an To show quanury of fud As-iranon, of excfssi €
To show degree of lung reexpansion A peplacement, of peoessary
13th dav 1 Sunilar Sumilar

i




COMPARISON OF RADIOGRAPHS TAKEN ON DIFFERENT DATES

It was found that there was a considerable difference of opimon when 1t came to deciding whether the
condition was better unchanged or worse not only between the different observers but between the
same observer re reading the radiographs on another occasion

One of the series consisted of a very large number of radiographs showing small (mimmal) non
cantated symptornl berculous foa A between the observers was held after the test
to discuss the considerable number of radiographs about which there had been a difference of opinion
Tt was decrded that there were not many errors due to shadows betng mmissed etther locally or 1n another
zone but that there were a great number of disagreements (10 per cent) about whether shadows which
had been seen by all observers had become smaller or larger between one radiograph and another
These disagreements were tn the mamn put down to differences from one comparative radiograph to
the next 1n the ortentation of the shadows in relation to each other and the (postenior) ribs  There

TABLE 2

CoMPLICATIONS OCCURRING AFTER SOME SURGICAL PROCEDURES AND THE X RAY CHANGES
LIKELY TO BE SEEN Wit TuEM

Operarion Clinucal findings Possible x av fintng
Too mu h fuid
Preumonectomy High fever rapid pulse and distress
Contratateral lesion such as ztelectasis
Fever rapid pulse and distress Too much fimd
Lobectomy Restriction of movement rapid pulse and distress  Contralateral lesion
—usaally on the 2nd or 3rd day (Less hikely
in tuberculosis than 1n bronchiectasis as there |
15 less secretion 1n the upper Tespiratory tract or
bron hi) |
! Opaque arca extending lowe ndi-ating stri of
Semb s space
Thoracoplasy Fever rapid pulse and distress Opactty suggestng ollapse of lower | +
| after 2nd stage
! Occasionat contralateral atelecty s
Extapleura) ure  Increased fiuid level from haem ¢
Pmotora chp[xg uplslse and pallor Dastress due (o press
ere practically no disagreements which could be attributed to differences 1n exposure « an
techaigue although the differences 1n the quality of the radiographs was sometimes very cons ) Te
twas 2greed that where some shadows had resolied but new ones had appeared the condrtion shou J te
:lonsldercd 10 have deteriorated but even with this help there was a small ressdue of cases in which the

'Sagreement could not be resolved
. " the second serres the comparative radiographs showed a more comphcated pattern of shadows
nd the same persistent disagreement was found on an even larger scale

A SUGGESTED ROUTINE METHOD FOR COMPARING SERIAL RADIOGRAPHIS
Wit s done 1n a careful systematic manner companson of shadows though not always easy may yet be
Tonsistent ang fairly accurate It 1s essential that the radrographs should be viewed together side by
& 2nd for th purpose a switable viewing box or two such boxes should be available giving an
©en Mlumnation of both radiographs A routine mspection can then be made on the following lines

Wentty of patient

la;ﬁ‘; Wentsty of the patient should be confirmed not only by checking the name and number on both

v £Taphs but by observation of some obvious anatomical landmark such as a cervical nb bufurcated

n Unusya) shape or notch on any rib degree of calcification of the costal cartilages and the size of
¥ Strathoracic soft tissue shadows particularly breast shadows
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THE TIME FACTOR IN X RAY DIAGNOSIS AND COMPARISON OF RADIOGRAPHS OF DIFFERENT DATES

Dates of rodiographs
The dates should be noted and the radiographs arranged mn therr date order

Gross discrepancy in quality

Any gross discrepancy 1n the general denstty or contrast of the films should be noted and taken nto
account when interpretmg the films I 1t 1s such that 1t 1s hkely to make comparison difficult 1t may be
possible to reject the last radiograph and take another of more appropriate quality to replace it

Oricntation of subject

The lateral onientation of the subject mn the two radrographs should be compared by notng the
position of the sternal ends of the clavicles 1n relation to the vertebral margins

Centring

Finally the centring should be compared by noting, the distance of the top of the apical transhucency
from the clavicle on one side any difference indicating erther that the x ray beam is centred higher
n one film than the other or that the patent 1s leanng farther fornards A more deticate test is to
count the number of postertor parts of the rib shadows lying above the level of the clavicle and noting
any difference w the two radiographs Here again 1t may be necessary to take further radiographs
so that comparison can be made between radiographs 1n which the orentation of the shadow to the
X ray beam 1s similar

CONFIRMATION OF DIFFERENCES SEEN
When changes are seen which may be an important factor in deciding on the next phase of treatment
it 15 often wise to confirm the appearances with different views perhaps a posterior view and a Iateral
view and if necessary a tomogram
When the differences are slight 1t 1s often useful to compare the last racograph not only with the
previous one but with another one taken some time before that so that a slowly progressive rather
instdious mcrease in shadowing may be seen more easily



APPENDIX
SOME HINTS ON \-RAY TECHNIQUE

STANDARD ANTERIOR VIEW

THE STANDARD antertor view 1s taken at a tubc film distance of 5-6 feet the patient usually standing
with breath suspended tn deep 1nsprration

PostTioN OF PATIENT

The body should above all be 1 an unstrained position otherwise slight movement may occur and the
vertebral borders of the scapulae are likely to be supcrimposed on the lung fields  In order to encourage
arelaxed position the distance between the top of the x ray film and the bar on which the chin rests
should be kept as short as possible and should not exceed 2 centimetres otherwisc the neck will exther
be hyperextended when the chin 15 over the top of the bar or the apices will be too far from the film
because the chin cannot be placed well forwards  There should be a free space of at Ia t 10 centimetres
2bove and behind the cassette so that the chin and head can be placed well forwards

17 the backs of the hands rest lightly on the postero lateral parts of the iliac crests t¢ cIhows can be
placed well forwards so as to bring the scapulae laterallv and well fornards Thi po ton ensures

more relaxation than if the thumb and index finger are scparated and grip round the wide et the tiac
crests

CENTRING OF THE X RAY BEaM

The x ray beam should 1n theory be centred on the fourth thoracic vertebra but 1 pracue g
ona ficed level of the cassette (ustally a third of its length from the top) 1s much easiera v

Such a mark though not as accurate in relation to the paticnt as an anatomecal landrr -
on¢ can be easily felt) 15 nevertheless reasonably consistent bemg a fixed distance fr N

¢hin which rests on the top of the cassette
The correct onentation of the x ray tube 1n relation to the cassette can be obtained 1t
@ing distances from floor Jevel are avalable on or near the cassette holder and the colu
thetube A second method 15 the use of a simple sighting device fixed onto the tube by n [
the tube 15 aimdd at the correct level on the cassette A third method 1s to have the cas 1t &
Connected to the tube bya linkcable which ensures that the two retan their relatton to each « e
when moved upordown The design of the link cable must be such that 1t can be rapidly disconnected
Orneutralized if another relattonship betwcen cassette and tube 1s required as in radiography of children
hen a smaller film 15 used lower down 1n the cassette holder or for a standard Jateral view when the
:‘ﬁ s directed towards the mddle of the cassette or for some special view taken with the tube at an
igle

TECHNIQUE WITH CHILDREN
Children can generally co operate as well as adults especially if a little time 1s spent gaining their
Confidence and gving them practice in taking a deep breath and holding 1t for z: few j-conds If
“'t)' 2re 50 young that they cannot do this quite y rad hs can be even while
¢y are breathing quietly provided the exposure time 1s kept short (about 004 second)
Wty electronically controlled circutts the very short exposure tmes probably correspond to the
2Ures mdicated on the clock but this 15 not the case with some other types of apparatus 1n which the
lh;cﬁ"“ exposure below 004 seconds 15 often shorter than the clock setung would suggest because
a St impulse and perhaps the second also does not allow for a full pulse of current In addition
mery short exposure may actually vary in length from one occaston to another in spite of a fixed cloch
02 1t4s therefore best to use the shortest time found by experience to gise consistently satisfactory
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SOME HINTS ON X RAY TECHNIQUE

radiographs rather than to be too concerned with the figures on the clock  On the whole 2 setting
as low as 002 does not give satisfactory results on many sets

The time of exposure for a given mully amperage can be shortened by raismg the kilovolts but it s
best to use a value of kilovolts which will give the degree of contrast in the radiograph best suited to the
particular observer

There 1s no great objection to shortemng the time by reducing the distance A reduction from
6 to 4 feet will allow the exposure time to be halved In small children a shadow even near the back
of the chest 15 not very far from the film so that 1t 15 not likely to be mdtstinct on this account

Very young children are best radiographed sitting on a small seat and holding on to a bar fitted just
behind and projecting to either side of the cassette  The breathing should be watched and the exposure
made towards the end of the inspiratory phase

TECHNIQUE WITH BABIES

A baby 1s best radiographed sittmg with 1ts back to the cassette on a suitably padded seat  An antenor
view 15 often not 1mpossible but the baby 1s more easily controlled and kept 1n a straight position when
sitting with 1ts back to the cassette The mother 1f available can hold the baby s arms up aganst the
sides of the head and thus control both the body and head It 15 an advantage to have a restraming
band over the knees and thighs so that the mother can exert a gentle upward pull against it to straighten
the back and dimunish the tendency of the body to fold forwards with a kyphotic curve

Restraint of babies should not be undertaken by nurses or assistants working regularly m the x ray
department owng to the possibtlity that they might receive an excesstve dose of < rays if they were to
hold many babies during a week Done only occastonally the support or restramt of a patient 15 of
course quite harmless

If a baby 1s very restless when siting up a supine view can be taken with the cassette covered witha
warm soft towel and the baby lying on 1t With this view special care must be taken to posttion the
baby so that the clavicles are symmetrical  Shight rotatton results 1 considerable displacement of the

d 1 gving a Iy wide medistinal shadow—a Feature which 1s forthes

accentuated 1f the diaphragm 1s high because the exposure 1s taken during forced expiration often with
the child crymg (Fig 159) In such circumstances a more normal appearance mav be seen In a
subsequent radiograph taken a few seconds later with less rotation and during mspiration {F1g 160)

Fluoroscopy 1s of value when examuning babies because a normal mediastinal shadow may be seen
during the brief moment of full msprration A short sertes of radiographs taken with the baby lymg
on the angrocardiography cassette changer conssting of six exposures 1u 8 seconds may also help by
producing at least one radtograph taken during mnspiration

ANTERIOR VIEW TAKEN WITH PATIENT LYING DOWN

A radiograph taken with an adult patient lyimg down 1s often useful to displace the breast and mpple
shadow or to show the disappearance of a suspected flind fevel The patient may be suptne but an
anterior view taken with the patient prone will be more comparable with the routine antertor m\\)
taken standing  One end of the cassette should be raised 2 inches by means of a small sand bag to“er
or block so that the pattent s chin can lte comfortably above the cassette (Fig 158) The posmg;\ o
the patient s chin arms and hands can thus be the same as 1n the standing view Unless 2 low tal “:1
avatlable the tube film distance may have to be less—if a distance of at least 4 feet cannot be cbtam‘e‘c
1n any other way 1t may be necessary m some cases to put a rug on the floor and place the casse
on this

An anterror (P A) view with the x ray beam horizontal to the floor and the patient Iying on one SI?;
with tus back to 1t 15 useful at times particulatly to show the shift of the shadow if a small effusion
tracavitary loose body 1s suspected

LORDOTIC AND SIMILAR VIEWS ards
leaning backwar
A lordotic view 15 taken with the x ray beam honzontal and the patient situng and
towards the cassette at an angle of some 30 degrees 1f possible with the back archcd—hcnc; the m;‘r:;
lordetic view  The position 1s uncomfortable and difficult to hold while the more the bacl li'a!idcs
the greater the tendency for the scapulae to move medzally and be supenmposed on the lung fie!
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ANTERO POSTERIOR VIEW

A much more satisfactory procedure giving an almost rdentical projection 1s for the pateent to stand
facing the cassette as 1n a standard anterior view, and the x ray tube to be raised and angled downwards
45 degrees and centred over the spine of the second thoracic vertebra (Fig 157) It 1s usually necescary
to reduce the distance between the film and tube column to 4 feet stnce the vertical elevation of the
tube may not otherwise be sufficient  This view not only serves to show the shadow of a shrunken
muddle lobe as clearly as a lordotic view but 15 also satisfactory as an addional view of the apices
which are projected below the shadow of the clavicles

If the pattent cannot sit or stand a reverse view may be obtamed with the patient supine and the
x ray beam angled 45 degrees towards the head and centred just above the xiphisternum

Fig 157
o Dostion of the cassette and the patient and the 43 degree Dragram 1o show how slight elevation of one end of the
downward angulation of the x ray v ® cassette makes the patient s position comparable to that of
a standing patient during foutme antenor wiew radiography

~Takinga reverselordotc view Diagramtoshow  Fig 158 —Taking an anteror view with the pitin |

APICAL VIEWS
An apcal viey may be taken as described above with the x ray beam tilted 45 degrees towards the fect
Ot may be taken with the tube angled 30 degrees upwards towards the head and centred on the spine
Of the sixeh thoracic vertebra thus throwing the shadow of the lung apex well above the clavicle

ANTERO POSTERIOR VIEW
Posterior view may at times show shadows mwvistble 1n a postero anterior view If possible
be taken with the hands and arms 1 the same positton as the standard view to keep the
f the scapula as far as possible clear of the lung field
tog :S View will often confirm the presence of very small or mdistinct shadows better than a magnifica
echatque or the use of a very low kilovoltage

An anterg.
1t should
shadow of
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SOME HINTS ON X RAY TECHNIQUE

THE LATERAL VIEW

A lateral view with a fit patient presents no particular problems There 15 a tendency to over expose
the film and then under deselop 1t thus producng a radiograph with poor contrast or to under
expose and produce a radiograph with ffi blac} g A ¥4 dard devel a
well exposed radiograph will be easier to mterpret than an under exposed one
An average patient will require 200 mA 70 kVp 01 seconds at a tube film distance of 4 feet  An
old or 1l patient may be rather unsteady but will tend to sway less of radiographed sitting 1nstead of
standing A fit patient can be radiographed with the arms held almost vertically but an 1ll patent
may find 1t easter to raise them only to a right angle and clasp the hands behind the head with the elbows
parallel In this position or with the help of a bar fixed at a smtable level 1 front of and above the
cassette which the patient can grasp radiographs free from avordable movement can be obtamned

few second later
— fa normal hild taken during «xpira  Fig 160 —Same case  Radiograph taken 2
F'mfgmaké‘f;&?p'hi’gh“ oxition of diaphragm and wide  with breath i foll msprration and no crying The appezr
central shadow ances are now normal
In fat subjects a Potter Bucky diaphragm or fived grid will result m a radiograph \mh‘;nore gont;ﬁ:::l
but with many kinds of grid there 1s a slight loss of sharpness of the 1mage which tends to dimt
the advantages of the increased contrast

THE OBLIQUE VIEW o th .
t suitable for the purpose
F blique view the patient should be positioned at an angle of rotation mos|
lnokrlgl‘:do :‘:ﬂllapsedtlg\\er lobe or calcified heart valve 1s best seen at 45 degrees rotation \\\(1:}15;(1‘1:
left obhique view for a bronchogram or for the heart and aorta 15 best taken at 6(1}7g’ddeg::i;med "
biased towards a lateral view) Frequently the most appropriate angle can only L
preliminary fluoroscopy
MAGNIFICATION OF THE IMAGE

Magmfication of the image 15 very helpful when there 15 doubt whether some xexiv smlall clnS AN
are present or not as in a doubtful case of PAEUMOCORIOST small tuberculous lesios

rcular shadows
515
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IDENTIFICATION MARKS ON FILMS AND SEPARATION OF KEY FILMS

or any other lung lesion likely to give small indistinet shadows Tt 35 also useful for the 1dentificanion
of the hair Iine of a fissure

1t 15 most easily done with a suitable magmfying glass giving an image 24 times the natural size
Only a hmited degree of magmfication 1s possible before the inherently granular appearance of the film
emulsion becomes indistingusshable from possible pathological shadows

Direct enlargement of the shadows can be achieved by placing the film some 12~18 nches from the
patient and by working with a fine focus x ray tube at a short tube film distance of 4 feet but this 15
accompanied by considerable unsharpness or blurning of outline of the shadows Using a standard
x ray tube with a fine focus of about 1 millimetre the enlarged 1mage of a small 0 5-2 milimetre
lesion 1s no easter to sce than one mn a standard radiograph viewed through a magnifying glass By
using an x ray tube with a very fine focal spot of 03 millimetre a more satisfactory image may be
obtained by direct enlargement

IDENTIFICATION MARKS ON FILMS AND SEPARATION OF KEY FILMS
Tt 1s worth while giving some thought to the details of dating and marking films and also to the
separation of key films out of the large quantity of chest x rays often taken of one patient These
things enable the radiological features of a particular cas to be grasped with ease and comfort without
trntating distractions

RADIOGRAPHING OF LEAD NUMERAL DATES

The dating of chest radiographs should be bold and clear so that the ime mterval between each of a
series can be readily appreciated Lead dating numerals (-3 wnch high) can be radiographed onto
the film at the same time as the patient s chest  If these numerals are placed 1n a fixed positton to one
side and 1n front of the cassette they will also serve to show in a case of doubt whether the view taken
was antero postenior or postero antenior right or left lateral and 1n a known standard postero-
anterior view whether there 1s any transposition of the thoracic viscera The radiographed lead
lettering 15 on the whole easter to read than lettermg made on the film with a pin point perforating
machine or written on by hand

PHOTOGRAPHIC PRINTING OF PATIENT S NAME AND NUMBER

The patient s name and number can exther be wnitten or photographed onto the film before 1t is developed
The photographic method 1s efficient and time saving and 1s done with a Light proof box in which the
clectric hight source 1s enclosed  This box has 2 flat top (large enough to take the largest size of film)
'n one corner of which a window about 6 centtmetres by 2 5 centimetres 1s provided A corresponding
corner of the x ray fitm 1s protected from the x rays by means of a piece of lead the same siz and
1-2 millimetres thick fixed permanently on or n the cassette The patent s name and number are
written within a space of 6 centimetres by 2 § centimetres on one corner of a white transparent card
which 15 placed n front of the window The x ray film exposed but not developed 1s placed
o8 the top of the card and good contact between the film and the card ensured by means of a well
Padded hinged flap which can also be used when pressed down to actuate the electric light switch
To ensure that the same exposure 15 gtven to each film the hight must be kept on for the same time
which 15 best done by some timmg device such as a condenser discharge circust  The film 15 then
developed 1n the usual manner

The card used for the purpose of photographing the name of the patient on the film should be of even
texture to avoud a granular background  Cards made from cloth pulp are most likely to be suitable
In this respect  The name can be written on the card with almost any ik or with 1 typewnter—red
tak or peneil often ging suitable results  Insufficient opacity of the ink 1s not usually a cause of
tllegibality whuch 1s more Iikely caused by excessive lanty of the card d Itght exposure
OF poor contact between the card and the film during the light exposure

DiRECT MARKING FOR LEGIBILITY WITHOUT TRANSMITTED Licsm
Unforlurntcly neither the name ph d nor the date hed on the films can eastly be
read except by transmutted Ight  To facilitate placing the radiographs rapidly in the correct order

* 169



SOME HINTS ON X RAY TECHNIQUE

according, to the dates on which they were taken a senal numeral 1 2 3 4 and so on should be written
clearly m white ink or i yeliow red or green grease pencil on to each film after development The
order mn which they were taken can thus be found without the necessity of holding them up n front of
a viewmng box to read their individual dates

SELECTION AND MARKING OF KEY RADIOGRAPHS

In some chest diseases a large number of films may be taken over a pertod of years and many of these
may become of lhittle value to the patient or his physician tn the course of ime  In this category are
films taken over a long mterval during which there was no change or the immedrate post operatne
radiographs in an uncomplicated case which may only be of mnterest for research pucposes

It 1s sometimes conventent to select a sample from these many radiographs illustrating the important
features particularly when the appearances have changed These can either be marked 1n some way
to indicate that they are key radiographs or kept 1n a separate envelope mserted n the main envelope
or 1n one side of a partitioned envelope the remaimder bemg placed mn the other stde  Tomograms
are usually taken on a smaller sized film and are thus easily placed 1n smaller envelopes inserted i the
maint one

DARK ROOM TECHNIQUE
A number of chest radiographs of poor quality are still seen each year and in the majonty of cases
this 15 due to faults 1n the dark room causing fogging of the film most of which could easily be avorded
or corrected

FAULTY STORAGE
Faulty storage may result in a general grey fogging of the films  Before use films should be kept i a
reasonably cool place and not kept for too long Boxes should be numbered or dated as they are
recesved and used 1n the same order to avoid the nisk of an odd box lying around for too long a peniod
All nisk of fogging of the films from stray radi from d 1c or therap x rays or the
emanations of radio active substances in nearby rooms should be eltminated

ExcEss ofF LIGHT

Light fogging may occur if blinds doors or light traps are faulty, or the filters of the dark room hehts
are defective A test to eltminate such sources of unwanted hght should be made from time to ttme

CueMical FoGGING
Chemical fogging can be avorded by keeping the developing solution at the correct strength and
temperature and seeing that the ume of development 1s adjusted to this  Toppmg up with special
replenisher solutions 1s a help 1n keeping the developing process reasonably constant while there are
very few departments that are not busy enough to justify thermostatically controlled units
Washing of films between the developer and the fixer must be carried out with care so that no excess
of developer or water 1s carried from one tank to another
Fixing solutions must be discarded before they become exhamsted or cause staining of the films
Modern electrolytic methods of collecting the unused waste silver from the fixer are efficient and an
economic proposition and will keep the solution 1 a satisfactory state for months the level being
kept up by the addition of fresh solution and the pH kept between 4 and 5 (opumum 42) This car;
be checked daily with an indicator paper or a solution of bromacresol purple A small quanm)’:
S per cent acetic acd should be added to the fiving solution until the nght colour is registered by the
tndicator
TOMOGRAPHY
TYPES OF APPARATUS

led 1n the department
Many tv of apparatus are available for tomography and the type already instal
will g»e t‘l,::one to use Provided that the x r;‘ tube column and the Potter Bucky draphragm run
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TOMOGRAPHY

dependently there 15 no excuse for anyone not employmng this valuable method of mvestigation
since a very stmple home made coupling (such as the one onginally introduced by Twiming 1937) can
produce very satisfactory tomograms

Vanous refinements on this sumple principle include vertical coupling a V shaped contactor to
keep the current on over a given arc of swing devices for propelling the tube column at a given constant
rate of full 1 1on with the layer and the preparation of the column for
s final run controlled electrically with push button switches and complications of the X ray tube or
film movements such as a figure of eight swing of the tube and dipping of the Potter Bucky diaphragm
with or without 1mage magnification

All these refinements may facilitate the ease with which the mvestigation 1s carrted out or contribute
to the consistency of the tomograms but they will not greatly improve their quality  The most important
factors controlling the quality are smooth runnng of the tube cofumn and Potter Bucky diaphragm
tray so that there 15 no blurring from d ments and a factory Potter Bucky gnid
which produces good contrast sharp detal and no visible gnd lines

CHECKING CALIBRATION

The calibration of the apparatus should be checked once to see that the figures marked on the scale
don fact correspond to layers the same distance from the table top  If lead numerals are placed parallel
to the film on wooden steps at mtervals of for instance 3 4 5 6 and 7 centimetres from the table
top and the layer selector 1s set for 5 centimetres and an exposure made 1t will be posstble to judge
from the tomograms whether the 5 centimetre numeral has come out most clearly and the calibratton ts
therefore correct or whether some other numeral 1s the clearest 1n which case the appropriate correction
of the scale could be made

MARKING OF LAYER DEPTHS ON FiLMs

The layer depths are best marked on the films by placing bold lead numerals approximately 15
centimetres mn $1ze on the cassette and radiographing them along with the patient

THE ARC OF SWING

The arc of swing should be about 25 degrees from the vertical when working at a tube film distance of
36-40 wnches Increasing 1t to 50 degrees decreases the contrast shightly without showing cavities or
small foct any more clearly If the swing 1s much less than 25 degrees the visible layer becomes too
wide and the 1ndividual shadows too tndistinct so that small cavittes or foc1 may pass undetected

CENTRING OF THE X RAY Beam

Centring of the x ray beam will of course depend on the nformation being sought  The level of an
abrormal shadow 1n relation to the clavicle can be d on the plamn and the beam
centred onto this point  The mamn bronchial and hilar shadows lie roughly at the level of the sternal
anele or second costal cartilage

Except for comparative tomograms of known localized opacities quite a large area should be
included (10 by 8 inches or 12 by 10 inches) stnce features invisible on a plan radiograph are often
Seen on tomograms  Very accurate centring by means of fi py has th no great advantag
Over centring in relation to some easily palpable landmark By onutting fluoroscopy no time is wasted
Wailing for the eyes to become adapted to the dark In any case few radiographers are shilled at
ﬂuomscopy and few radiologists have the time to do more than superse the resulting films

SELECTION OF LAYERS
The selection of layers depends particularly on the information being sought It the radiologist cannot
present the radiographer must be carefully briefed about the purpose of the exammation and the
fayers and regron required
When possible the tomographs should be inspected as soon as they are fixed and before the patient
wmoved so that any additional layers found 1o be necessary can be taken under identical conditions
Once the patient has been moved it 15 difficult to place hum 1 exactly the same position again and a
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SOME HINTS ON X RAY TECHNIQUE

cavity seen at 2 level of 5 centimetres on one occasion may only be seen at a level of 6 centimetres on
another  Additional layers taken on a second occaston must therefore cover a wider range than
would have been necessary had they been taken there and then

Errors of exposure faulty centring or a suspected defictency 1 the range of layers can all be best
corrected at a single session  In fact the most rehable results can only be obtamed if each case 15
handled separately and given individual attention the technique being adapted to 1t with the same
skill and care as 1s used for instance m a gastro mtestinal examination personally undertaken by the
radiologist

SIMULTANEOUS MULTISECTION TOMOGRAPHY

Stmultaneous multisection tomography 1s a method whereby five different layers may be tomographed
simultaneously with a stgle exposure and a single swing of the x ray tube  The method was considered
mathematically by Ziedes de Plantes (1933) and apphied practically by Watson (1951 and 1953) The

o

Mo -

Fi. 161 —Simultancous mulinection tomogram (one of 5 Fig 16 —Same case Comentional single layer tomogram

1
Iavers 13ken simultapcously wiih 4 win Je cxposure and @ Sam mA and bme but 10 kVp less  The mm(gp;aolsr;:e
singl tube hilm movement) Arfon points to the rin blacker and has more contrast but the ning shadow
shadow of a tuberculous eavity 1o the night upper zone arrow) 1 no cl arer

author examuned a senes of pauents both by this method and by conventional tomography and the
findings were vompared with the spccimens after resection  Although the radiographs by the ml;lu
section method had rather less contrast and were rather greyer than by the other method small foct
and small cavities were shown equally well by both (Figs 161 and 162)  The saving in ime and energy
1s considerable and for this reason alone the method 1s valuable 1n many cases

SAvING 1N RapIATION DOSAGE

The saving 1n the amount of radiation recenned by the patient 1s also considerable although xr;_\clleo\\r
of the relatnels small dose recenved even in comentional tomography this 1s not an 1mp(:jr!anl ‘a\hcn
generally  In special crrcumstances however when children are being tomographed or e
simultaneous bronchography or aortography and tomoeraphy 1s being done or when 2 pauenes
recently recened a lot of radiation ous mull 1on phy has obvious :xd\anl:u:mms
Table 1 shows the total shin dosaee of radiation recenved by patients dunng lateral \m\\d:cmOgl Fige
of the chest taken by both methods under routine workmng condiions  Obtaming the o n(‘ngunnz
lavers by sumultancous multisection tomography entaled a dose one-quarter of that recene
the five scparate swings of the conventional tomography




SIMULTANEOUS MULTISECTION TOMOGRAPHY

TABLE 1
ToTAL SKIN DOSAGE OF RADIATION RECEIVED DURING LATERAL VIEW TOMOGRAPHY
(200 Ma Secs)

i
| Total dose fo
| Tipe ‘ kip [ Dosepersung e lavers
‘ roenigen un rs roenigen un ts
St Bartholomew s Hosputal | Conventional | 75 | 4 20
(Mr G S Iones) |
L Mulusection (five layers) | 85 | 51 51
Carcer Hospital Conventional 80 [ 8 4
(Dr G Spicgler) :
Multisection (five layers) %0 10 10

THE TECHNIQUE

graphy can be used with most types of x ray couch provided there 1s
easy access to the clear space beneath the tray of the Potter Bucky diaphragm
The five films are placed 1n a light proof box with a radio translucent front They are spaced 1}
centimetre apart by balsa wood or plastic sheets  The tray of the Potter Bucky diaphragm 1s with
drawn and the box put n 1ts place so that the uppermost film lies 1n the same position as the single
film would occupy tional hy The layer reproduced on this top film will then
correspond to that to which the layer selector 15 set and the other four films will reproduce lower
layers 1 2 3 and 4 centimetres respectively nearer to the table top level
$ince intensifying screens tend to absorb a lot of x rays a special combination of them 1s indcated
to avoid under exposure of the lower films The following combmnation of ntensifying screens 1s
satisfactory for a range of 50-90 kVp
(1) Single high definiuon screen
(2) Single ordinary standard screen
(3) One pair of hugh definttion screens
{4) One parr of ordinary standard screens
(5) One pair of high voltage screens

Syl 1

Al intensifying screens except the last must be  front screens The first screen beneath the front
of the box should be facing the floor

Ilford or hodak screens and hodak  Blue Brand  or liford Red Seal films have been fo ind
to result 1n an even denstty throughout the five film series

The exposure will be the same mA seconds as for conventional tomograms but an mcrease of
10kVp will be needed  The side of the first two balsa wood spacers which lies directly ayainst the first
1w0 films should be covered with a thin sheet of paper which will absorb some of the scatter radiation
from the spacers  Both paper and screens should be stuck to the spacers to ensure rapid loading and
unloading of films 1n the dark room

MARKING OF SIMULTANEOUS MULTISECTION TOMOGRAMS

If the upper screen of each layer has a senial number written on 1t 1n black marking ink this number
will appear faintly on each of the exposed films since there will be no fluorescence through the mk

fer after devel the films are led i numerical order and the depths written on them
n white ik or grease pencil starting, at number 1 with the depth indicated on the layer selector  Lead
markers would tend to show on all five films and are best avorded A stmp of lead placed 1n a suttable
Position on the front of the box will enable the usual photographic name and date identification to be
carned out 1f ths 15 1n routine use
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Aneurysm
aorne 108-109 157 ]
tumour differentiation from 117 157 I apico posterior left 57
aneno-venous 62 67 114 right posterior 58
shadows band like cause of 79 I upper lobe
cardiac 105 " left 4546
Innominate artery 118-119 right 46-48
Anf‘locardlography 12 24 108 117 Atrial septal defect 109 110 (11
orta
arch of congenital anomaies 109 A e on of

left 106
€0 arctation of 18 108 129 night 106-107

Abscess. Atelectasis
flammatory of anterior mediastinum 56 ! linear 73
lung 30 63 82 84 133 I defimtion of 3
lower lobe of 28 lingular 50 55
tomography 10 149 Tobar
neoplastic B5-86 artifictal pneumothorax 10 56
non tuberculous inflammatory mediastinal 118 120 Tobar consolidation compared with 34
paraspinal 56 stenosss of lobar bronchus 47-56
paravertebral 125 unknown cause 47-56
Acholuric jaundice 56 lower lobe_55-56
Actinomycosis 69 73 mantle defimtion of 2
periostitis of rib secondary to 127 muddle lobe 43-50
Adenoma bronchial see Bronchial adenoma obstructive definition of 3
Adenoma sebaceum 88 plate ke 78
Aur pocket localized due definion of 3
1o 96 segmental 56-59
Anaemia haemolytic 56 basal 59
Anatomeal landragrks 7-21 lower lobe apical 59
Anatomy bronchial mddle 1%
abnormalitics of 148 el S50
tocalization of fesion aid to 148 | unper b

anterior 57-58
apical nght 57

descending
Azygos vem accessory lobe of 16 17
dilated aneurysmal 56
tortuous $6 cause of line shadow 75

knuckle of 11 12 13 56 108
shadows of 103-109
unfolding of 108

Aortic stenosis 104

Aortitis syphalitee 108

Arthriis theumatoid 36 67

Aspergillus fiomg arus 64 84 85

B
Barwm swallow 22 103 109 116
Biliary cirrhosts_lung changes i, 69
Blastomycosis 69

Bone

Aspiration diagnostic 28 ectopic 7., 112
N 1 eamoma sce Peumona B o o 1t O
ma ones L7
emphysema relation to 100 tomographv additional views 158
;‘y’;’eﬂfnhnhla with 63 73 Bony pa:sd symmetry of 11
Tiranslucency due to 97 Breast shadow
A::::;as.: °-3 145 (see also Collapse) :mgu[rarl ;onsgiﬁ:;fnlgbscumd by 39
TpUoN ung fields el
bronchostenosis due to 23 nuddle lobe segmental consolidation mistaken for 3%
compression definition of 2 Bronchial adunoma 44 62 N
congenital definition of 3 Bronchial air accuracy of 156
contraction definition of 3 Bronchial anatomy
defirution of 2 abnormalies tn 148

ocal definition of . ;  locahization of lesion aid to 148



ronchial carcinoma 44 58 61 65 67 69 99 10! 116

129 133 142 158
bone eroston due to 60 125 134
ronchial dilatation
bronwhographre appearances 144-145
fusform bronchographic appearances 145
saccular bronchographic appearances 145
tubular bronchographic appearances 144
ronchical occlusion 2 3 22
bronchographic appearances 142-144
caruinoma due to 34
defirution of 3

INDEX

I Bronchography
posturing of patient during 137-138
| preparation of patrent 135
\ techmique 135-139
| xray technique 138
) Broncholuh 82
| _ calafications s 92
I Bronchostenoss 23 34 133
I area of dil

bronchographic appearances [42-144
definitron of 3
lobar 56

pomnt of of dil: at
appearances 143-144
ronchiectasts 3 43 55 85 88 133
associated lung changes
atelectasis 146
hypertranstucency 146
wflammatory 146
underlying cause due to 146
classification bronchographic 145-146
dilatations 1n bronchograms shape of 145
extent of lesion bronchographucally 145-146
cylindrical 69
cystic honeycomb shadowing i 88-89
definition of 4
gloved finger shadows cause of 80
tomography m 149
ronchitis
asthmatic 36 68
bronchographic appearances 148
honcyccmb shadowing 1n 89

(see also )
bronch:
larger projections from wall of 147
penpharal

dsstorton of 148

|
excessive calibre changes on respiration 146~147 |

bronchial anatomny
abnormalities of 148
locahization of lesion aid to 148
bronchial occluston 142-144
bronchitis chronic m 148
bronchostenosis 142-144
calibre changes localized and peripheral 146-148
normal 139-142
pathological appearances 1n 142-148
penpheral
dnatation 148
uon hling 147 148
teachea projections from wall of 147
ronchography 135-148 (sec afso Bronchogram)
broachy order of fillmg 135-136
check up on fillng 138
contrast medium mtroduction of 136
crico-thyroid route 136
dramage after 133
indreations for 139
anatormucal localization exact 139
intubation vi2 larynx general anzesthesia
under 136
without 137
rodine sensitivity preliminary test for §35
nose drip method 137
postural manocuvres timme of 138

,
1 lowerlobe 55

143

over mflation distal to hypertranstucency due to 100

| proximal bronchographic appearances 142
| results of 57
| Bronchus

dilated cause of ring shadows 85

obstruction
complete defimuion of 3
| partial definttion of 3
penpheral small cause of hine shadow 77
Brucellosis €9
Bulla 15 86 96 113
| dehmtion of 4
| emphysema uw 98
shadows ring cause of 82 86
| . tomography 149
| Bullous area (see also Bulla)
definition of 4-5
emphysema in 98

C
Calcxﬁcanons
bronchtal cartilages 1 93
broncholiths in 92
cavernobths n 92
extrathoracic 93-94
| heart valves m
cardiac shadow effect on 103
| tomography demonstrated by 157
| hdar gland 92
stoplasmosis mn 72
mediastinal structures in 93
pleural 93
pulmonary vessels i 93
rheumatic fever i, 71 72 73
shadows ctrcular farge in 92
small non tuberculous foctin 92
sub-endocardial IN
tracheal cartilages m
tubercutous foct 1 'H 72 91 133
Cannon ball appearance
Carcinoma
alveolar cell 32 33
bronchial sce Bronchial carcinoma
bronchial occlusion 1n 34
rat tad paowmgn 142
Carde ancurysm see Aneurysm cardiac
| Cardrac catheterization 12 105 107 109
Cardiac disease
lung changes in 111-183
pulmonary vessels in 109-111
radsology place of 107 -108

=]

lumen of larger demonstrated by tomography 154-1%6
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Cardiac shadow 10°-108 (see also Heart shadow)
perscardial calaification 103-104
preumopericardium 104
sub-endocardial caleification 104 §
valvular caleification 104 |

Cardio-phrenic angles 15

Cardiospasm 73 |
meduastinal shadows due to 123

Cardio vascular abnormalities 102-115

Cartdlages
bronchial, caleifications 1n 93 !
costal

caletfication of 20
lung fields effect on 20 21
tracheal calcrfication in 93

Cawity
contents of §2
definition of §
fungus infection with 84-85
haemorrhage into 82
wfected see Abscess lung
neoplastic 85-86
parasitic infection with 85
pneumoconiosis in 87
tension 83
tuberculous see Tuberculosis cavities
wall of radiographic appearances 81-82

Co-arctatian of aorta see Aorta co-arctation

Cocardioidomycosts 69 85

Cocur en sabot 105

Collapse 2-3 (see also Atelectasis)

Ppassive 2

Consolidation 18 2> 23 32-42
definution of 3
cffusion with 36
Lingular 39
lobar 32-36

lobar atelectasts comparison with 34
lower lobe 36

segmental 42
ouddie lobe night 35-36
Pheumonse lung shrinkage with 34 43
resolution 34
segmental 36-42

middie Tobe 39 42

upper lobe 39
upper lobe

feft 35

nght 35

Cor pulmonate 113

Costal cartilages see Cartilages costal

Costo-phrenic
angles 15
Tecess 76 27 30 42, 35 98

Cross acration 57 59

ptococcus ncoformans 64

gu‘:\msssyndmmc 128

sty

ar-contaiming developmental 86-87
d mod see
Puid containing shadows due to 6.-63 !
hydad 64 65 8% 103-105
intrapulmonary

developmental

interlobar 62 ,

31

Cysts
intrapulmonary
developmental
intrapulmonary 62 86
retention mperforate bronchus 62
sequestrated segment 62
parasitic 64 65 B85
penpheral giant ntrapulmonary arr space
bulla 1n general emphysema
bullz without general emphysema 99
post infective 84
retention blocked bronchus 62 85
mediastinal 9 87
cysuc hygroma 118 121
dermeid 118 12t 125
parapericardial 118 122
paraoesophageal 63 87 |
paratracheal 63 87 122
pleural 6. 118 122
sequestrated segment 62
thytme 120
paraoesophageal 127-123
parapertcardial 122
paratracheal 122-123
pleural mediastinal shadows due to 122
tension infantile 96
Cysticera 94

2

63

Definition of terms 16
Density
defimtion of 5
shadows high and low of 133
Deposits secondary sce Secondary deposits.
Dermand 92
mediastinal shadows due to 118 121 325
Diagnosis x ray
time factor in 159-161
tuberculous lesions time factor in 159-161
Duphragm 7 10
dome left physiological elevation of 7
elevation of 24 44 47 55 124
local 9
lver hermta of simulating 9
pulmonary tumour simulating 9
muscular weakness dueto 7-9
spinal curvature due to 7
tumour simutated by 60
emphysema changes in 98
eventration 8
hernia see Hemia diaphragmatic
high heart size altered by 1?
fevel of affected by posture 10
movement
paradovical 10
restriction of 47
tests of 10
shadows, 116-117 1.5-1%
abnormal
confirmation and locatzation of 116
diagnosis of 116
Dionosd 30 135
Drownng 73
Ductus artenosus patent 109 10
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Dusts
mhatauon 69
radio opaque shadows due to 71 95

E |
Ebstein s disease effect on heart size 103 J
Effusion
definition of 3
extrapleural 31 32 |
pleural see Pleural effuston
Eisenmenger s syndrome 111 |
Embolus o1l 30
Emphysema 2 55 98 113
asthma relanon of to 100
bullag in 86 98 ‘
bullous areas 1n 98
cardio vascular changes in 98 !
compensatory (
hypertranslucency dve to 10}
costo phrenic angles m 15
diaphragm changes in 98
differential diagnosis 99-100
hy) mn 1| Yy 97 101
due to 100- 161

y

lateral view in 98
mediastinal hypertranstucency due to 97
hy due to 96
x ray appearances relation to symptoms 100 I
x ray diagnosis of 98 99
Empyema 30 ’

periostitis of rb secondary to 127
Endocarditis right sided infective 69
Endocrine disorders honeycomb shadowing in 89

’

see
Eostnophiha asthmatic bronchitis 1n, 68 73
Erosion
nbs of see Ribs eroston of
sternum of 109
vertebral 109
Erytherna nodosum 69

EX

Foreign body
mhaled 94-95
traumatic 95
Friedlander s bacillus 69
Fungus infection cavity with 8485

Gangloneuroma meduastinal shadows due to 125
Gases mitant 1nhalation of 69

Glandular fever shadows due to 132

Gohn focus 92

Granuloma non speaific shadows due to 65
Gumma shadows due to 65

H
Haemopnetmothorax 22
Haemoptysis 69 73 92
Haemosiderosts 69 70 71 73 93 111
Hamartoma 62 92
Heart
border localized prominence of one 104-107
dilation of several chambers 107
displacement of 55
failure horizontal fissure thickened in 74
muscle tumour of 104-105

positton
kyphosis effect of 13
normal 13

scoliosis altered by 13
sternum depressed displaced by 13
size of 102-103
transverse diameter enlargement of 12 102
valves calcification of 168
cardiac shadow effect on 104
tomography demonstrated by 157

venous dramage anomalous band like shadows due to

79
Hernia
diaphragmatc 73 87-88 125
due to 96-97

of 2(secalso ‘

F
Fallot s tetralogy 105 107 108 111
Fat pad shadow of near apex of heart 15
Fibroma 62
Fibrosis radiation 77
Fibrous tissue scar 77
Films
fogging of 170
identification marks 169-170
tomography marking of layer depths 171
Fissure
honzontal 14 15-16 27 35 44 48 49 58
depresston of 55
hyphosss effect of 15
shadow hne cause of 74 75§
mterlobar 36 39 44 45
main 35 36 42 49
Fistula bronchopleural .3 30
Fleischner s hne 3 78
Fluid level 82
encvysted postertor pleural effusion in 28

(3]

foramen of Morgagm through 118
mediastinal shadows due to 122
liver 125
mediastinal of lung causing line shadow 76
mediastinal shadows due to 123-124
stomach of 8
Hilar glands
caletfications m 92
enlarged
tomography
demonstrated by 156-157
lateral view 156 157
value of 157
vessel shadows distinction from 156
Hilar shadows 14 45
scoliosis effect of 14
Hilar vascular pattern 44 47 55
Hilum difatation of vessels i region of 110
Histoplasmos:s 69 72 73 85 9.
Hodgkm s discase 69
Honeycomb lungs 69 73 88
Hyaline membrane 73
Hydatd cysts see Cysts hydaud



Hydropneomethorax 27
encysted 87

Hypertranslucencies 95-101 146
extrathorzcic causes 95
ntrathoracic but expulmonary 96-97
localized 101
umilatera! 100

1
Infarct lung of see Pulmonary mfarct
Intersutial fibrosts 69 73
Intrapulmonary vessels
dilatation of 111

local change 1n pattern of lung disease 1, 114

tung disease changes in 114
narrowing of 111

peripheral small changes 1n lung disease 114

Todized o1l shadows 72 95

Kerley B lnes 77 78

Kohn pores of 57

Kypho scoliosis 130

Kyphosis 108
heart position altered by 13
bonzontal fissure effect on 15

L
Landmarks
anatormcal 7-2¢
Vinations 1 7-21
Leiomyoma 67
Leukaeria 69 73 118
Lingula 15 35 45
atclectasis of 50 55
consolidation of 39
Lipoma mediastinal shadows due to 118 171
Lordotic view 48 49
Teverse 48 49
Lover lobe
atelectasis 55-5¢
segmental apical 59
bronchostenosis 55
ollapse of 15 56
onsolidation of 36
Segmental consolidation of 42
ung

2geness of 143
cardiac disease changes in 111-113
tystic 8§
definition of 4
discases

pulmonary vesscls m 113-115
Temote bone changes associated with 131
fields see Lung fields below
honeycomb 8
Markings 113
Gedema of see Pulmonary ocdema
relaxation of 2
Lung fietds 1421
reast shadow effect of 17
costal cartifages effect of 20 .1
Tuscles of chest wall effect of 18

&)

INDEX

Lung fields
nipples effect of 17 18
radiotranslucency of 14 15
ribs effect of 21
scapula effect of 16
scoho 1s effect on radiotranslucency of 14
sternum_ effect of 20
subclavian artery effect of 18
veriebral colurn effect of 21
Lupus erythematosus 68 62 70 73
Lymphadenoma 3 56 69 118 (see also Reticuloses)
Lymphangitis carcinamatosz 69 73
honeycomb shadowing in 90
honizontal fissure thickened tn 74
shadows due to 132
shadows hne
cause of 76
horizonta! cause of 78
Lymphatics dilated or thickened cause of line shadows,
76-17

Lymphoma 118
Lymphosarcoma 69 118

M
Mediastinal shadows 116-175
abnormal
confirmatton and localization of 116
tomography for elucidating 157
aneurysm from tumour differentiation of 117
antenior 117-122
aneurysm of mnominate artery dueto 18 119
dermoid due to 121
herrua through foramen of Morgagm due te 1
lipoma due to 121
non tuberculous inflammatory abscess due to J
oesphageal pouch dueto 119
parapericardial cyst dueto 177
parathyroid gland ectopic dueto | 0
plevral cyst due to 122
retieuloses due to 119-1.0
secondary deposits due to 170
teratoma due to 121
thymtc tumour due to 1 0-121
thyroid gland
ectopic due to 1.0
retrosternal due to 118
tuberculous glandular abscess ducto | 0
mid region 1.2-121
cardiospasm due to 123
hermas dueto 123-1.4
megaoesophagus due to 123
paraocsophageat cysts due to 177-123
paratracheal cysts due to 127-1.3
paratracheal glands due to 172
reticuloses due to 1o
thyroid gland ectopic due to 12,
posterior 174-125
durmoid duc to 1.5
ganghoneuroma due to 125
neurofibroma due to 174-17§
paravertcbrat abscess, ducto 1§
paravertebral marrow deposit hyvpertrophy of ducto
1725

paravertebral neoplastic deposit due to 17§



Meduastinum
anterior
abscess inflammatory of 56
neoplasm of 56
cysts of see Cysts mediastinal
displacement of 22
effusion into 24
hernra of lung as cause of line shadow 76
emphysema of hypertranslucency due to 97
neoplasm of 24 56 116
shadows see Mediastinal shadows abore
Megaoesophagus mediastinal shadows due to 123
Mesodermal dysplasia 69 70 73
honeycomb shadowing in 88
Middle lobe
atelectasis of 48-50
segmental
lateral 58-59
medial 58-59
tomography in 154
consolidation of 35-36
segmental 39 42
Mitral icompetence 106
Mutral stenosis 69 72 104 106 109 110 111 112
shadows line cause of 78
Mottling
coarse definttion of 4
fine definition of 4
Moving grid defintion of 5
Muscles
chest wall lung fields effect on 18 39 42
scalenus anticus shadow of 18
sternomastoid shadow of 18
Mjycetoma 64-65 82
Mycosts fungoides 69 73
Mjocardial failure effect on heart size 103
Myosius ossificans shadows due to 94

N

Neoplasm 28 30 34 57 66-77 68 82 132 156

berugn 62

mediastinal anterior 56

reteosternal §

shadow of and of complcating leston 133-134

shadows ring cause of 82
Neoplastic cavities 85-86
Neoplastic deposit paravertebral 125
Neurilemmoma sez Neurofibroma below
Neurofibroma 27 59 65 124

mediastinal shadows due to 124125
Nipples lung fields effect on 17 18
Non foc1 small

m, 92

o
Obsenver error 1 2 161-163
Occluston bronchial see Bronchial occlusion
Oedema pulmonary see Pulmonary oedema
Ocsophagus, rupture of 97

INDEX

Osteomyelitis
periostitts of b m 127-128
nb erosion due to 129
Osteopetrosis 130

Pagets disease 130

Pancreas cystic disease honeycomb shadowing i 69 73
89

|
Parathyroid gland ectopic 120

Paratracheal glands enlarged 118 122
rtebral marrow deposit h
Paraﬁin addict lung changes i1 73
Penarteritis nodosa 36 68 69 73
Pericardral adhesions heart size altered by 103
Pencardial calaification 103-1
Penicardal constriction heart size effect on 103
Pencardial deficrency heart size altered by 103
Penicardial effusion
encysted 104-105
heart size effect on 102-103
Phrenic nerve 7 8
Pitwitary disorders
lung changes m 69 73
nb fractures 1n 128
Pleura
shadows hne due to 74-76
thickened 26 32 112
Pleural air space as cause of ring shadows 87
Plepral caleffications 93
cural effusion 22 23 24-31 112 133
apical
awllary encysted 27 28
consolidation with 36
encysted 32
wterlobar 27 28 49 55
mediastinal 30 31
moderate sized free 29 25
postertorly encysted 28 29
small 25 26
Pleural nings 87
Pleural shadows 24-32 (see also Shadows pleural)
Plombage apical, 32
Preumocomoss 67 68 69 70 71 73 132
cavities 1n 87
honeycomb shadowmng in 89
Pneumonia
acute resolution of 34
asprration 36 42 69 73
shadows due to 67
bactenal 32 33 34 37 38 63 67 73
timing of radiographs after 161
chronic 43
consolidation partial 67
mterstitial 114
Lipord 69
staphylococeal 84
tuberculous 41
viral 32,36 67 73
timing of radiographs after 161
Pneumopericardium 104
Pneumopenitoncum diagnostic 8 9 1.5
96

of 125

* Pneumothorax 2, 15 76
d 32

Oesophageal pouch 73 118 119

Olcothorax 32

O» hy T y seeP y
pathy

2 87
fobar atelectasts in 56 57



P umothorax

extrapleutal 37 96
Posture effect on diaphragm level 10
Propyliodone oidy see Dionosit
Psittacosis 69
Pulmonary adenomatosis 32 33
Pulmonary artery 11 12

dilatation of 109110

lung disease changes in 113

mun branches of changes 1n tung disease 113

Pulmonary embolism 69
Pulmonary fibrosis 69 70 112

diffuse honeycomb shadowing in 89
Pulmonary nfarct 65 67 68 114-115

INDEX

ibs
periostitis of
osteomyelitis 1 127-128
[ traumatic 127
i tumour primary malignunt rib erosion due to | /
Root shadows see Hilar shadows

I
|

s
Sarcordosis 69 71 73 77 101 132
bone changes remote 1 131
Scapula
lower lobe segmental consohidation obscured by 42
lung ficlds effect on 16

thrombo-embolic as cause of horizontal lnear shadows | Scar shadow line cause of 77
ki

Pulmonary 1schaera 100

Pulmonary oedema 3 32 69 73 112-113
Pulmonary osteoarthropathy 67 131
Pulmonary plethora 111

Pulmonary stenosis 110 111

Pulmonary yascular plethora honeycomb shadowing in 90

Pulmonary vesscls

caleifications m 93

cardiac disease 1n 109-111

health 1n 1134115

lung disease m 113-115

pattern of 15

¢mphysema changes m 98

tomography demonstrated by 157

Pyopneumothorax encysted §7

R
Radiographs (see also Radiotogy)
comparison of 161-164
observer error m 161-163
mtal timing of 159
Radio-opaque dusts shadows due to 95
Reticulation definition of 4
Reticuloses 32 69 N us
mediastinal shadows due to 119-1-0 1
eumatic fever acute 72
Rheum:xllc lesion 1n g ectop ¢ bone m 7>
heumatic pneumon a_see Pudmonary oedema
Rhcumatoid arthnins 69
Ribs
density increase in 130
displacement of 130-131
€10SI0N of 18-179 {34
DIgn tumour due to 178
oseomyelitis due to 129
Pressure ducto 179
secondary diposits due to 129
tubereulasis of b dueto 179

tamour primary malignant of b due to 1 9

xanthomatoses ‘due to 1.9
fracture of

Pathalogical 1 3
Post radiatecn 1 9
stress 19g
traumagc 1y

Periostitis of | 7-1%3 134
actnomy coss, secondary to 1 7
Mpyema secondary to 1 7

Schustosomuasis 6!
Scleroderma  honeycomb shadowing 1n 69 70 73 89
Scoliosis 18 21 44 127
diaphragm elevation resulung from 7 §
heart position effect on 13
heart shadow effect on 11
heart shape effect oa 13
hilar shadows eff c1on 14
hypertranshucency due to 95
radiotranslucency of lung fields effect on 14
tracheat translucency effect on 14
econdary depasits 60 61 o> 65 70 73 116 118 132 158
mediastinal shadows due to 120
nb erosion due to 129
sternal erosion due to 130
Scquectrated segment $6
Shadows sec also Opacity
abnormal tomography m 153-153
ambiguous 68
band hike 78-80
definstion of 4
bats wing 117113
arcular
definition of 4
‘homogencous
muttiple large 65
single large 59-65
causes of 61 65
single small cause of 65-67
intrapulmonary homogeneous 59-73
large calaification in 92
Tocalized group of small 67
multiple small widely disseminated 67
small widely disserminated 63-73 (see als  Shadows,
nodular milary)
arcular difused defimition of 4
combned 137-134
arcas of clouding and ring 13
high and low density 133
large orrcular and small satelliee 13
lung with peniostitts of rib 134
neoplasm and a compheating 1-sion 133 134
small circutar and halar gland enlargement 132
small crrcular and 11l difined larger 3.
small circular and ine 13-
small crecular and tubutar 133
companion 18 19 0 .6 1 6 1.7
| dnee
endogenous I~ions of high radio-opacity resulting
from 91 94

0

m
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Shadons Shadows
dense ring
of high radio-op: resulting multiple small, 88-90
from 94-95 radiographic appearances of lumen of 81-82
foreien body traumauc due to 95 small, definition of 4
intrapulmonary 91-93 tomographic diagnosis of 151-152
disseminated, definition of 4 tomographic identification of 151
dumb-bell, 121 tomography reliabiity of 152
Hoved finser 78 80 root, see Htar shadows
halo 64 72 smudee 68
high-densiny 91-9> sphenical, definition of 4
homogeneous, tennss racket, 77 83
crreular tubular 80
muluple large 65 defintion of 4
sinele large 59-65 Siderosis 71
causes of 61-65 Sinograms pleural 30
sinele small, cause of 65-67 Smuffing test, 10
grouping of 22-73 Spmnal cunature elevation of diaphraem from 7
intrapulmonan Staphslococcal mfections 69
crreular 59-73 Status asthmaticus 73
oval 58-73 Sternum,
large without gross shnnkage 32-36 depressed, heart positton drsplaced by 13
moderate-sized, diffuse 67-68 erosion of 130
oval lung fields effect on, 20
multiple large 65 Stesens-Johnson syndrome 69
sinele large 59-65 Stomach hernia, see Hermia stomach
causes of 61-65 Streptococeal nfections 69
small single poorly defined, 68 Subxlavian artery lung fields effect on 18
unilateral, large 22-59 Sub-endocardial calerfication, 104
honeycomb §8-90 Surgical procedures, timng of radiographs alter 161
definution of 4 Syphulis, 65
homogencous sternal eroston due to 130
arcular 59-73 Svphilitic aortitis see Aortitis syphilitic
oval S9-73
todized oil, 95 T
lne 74-78 Technique
Linear 74-90 bronchography x ray 1, 138
defimtion of 4 dark room 170
honzontal, foeging, chemical, 170
costo-phrenic recess, above 78 hight excess of 170
diaphraem, above 78 storage fauly 170
pleura, due to 74-76 173
net like 88 xrav 165173
nodular defimtion of antertor view
nodular mihann 69-73 pattent I\-mg down 166
oval, standard,
defimion of 4 amero—posunorueu 167
hemosenecus, apscal view 167
muluple large 65 babies, with, 166
sinele larg~ <965 children, with 165-166

films idennficauon marks, 169-170
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fateral view 168

causes of 61-65
intrapulmonan  homogeneous, $9-73

pm point, defimtion of 4
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Tomography (see also Tomogram aboe}
abwcess lung 1 149
apparatus types of 170-171
arc of swing 171
beam centring of 171
bones of thorax additional views for demonstrating 158
bronchi larger demonstration of lumen of 154-156
bronchial air translucencres accuracy of method 156
bronctuectasts . 149
bullae 1n 149
calibration checking 171
cavity
demonstration or excluston of 149-152
twberculous 149 !
extent of lesion defining 152-153
heart valves calcification in demonstration of 157
hilar glands enlarged
demonstration or exclusion 156-157
value of method 157
mdications for 149-158
layer depths marking of 171 |
layers sclection of 171
localization exact segmental of lesion 193
mediastinal shadows abnormal extent and possible
nature of 157
multisection simultaneous 172
radution dosage saving in 172-173
techmque 173 |
|
|

radiograph lateral view plam supplement to 154
shadows abnormal evidence towards diagnosis as
153 154

shadows ring reliability m 152
trachca demonstration of lumen 154-156 |
vessels
hilar regions demonstration of 157 I
pulmonary demonstration of 157 |
widely disseminated small shadows place of m 71
Torwloma shadows due to 64 !
Toralosts 69
Trachea |
deviation of 30 32 |
displaced 47
lumen of demonstrated by tomography 154-156 1
pr?‘c;uons from wall of bronchographic appearances

translucency of normal 14
scohosis effect of 14
Teanslucency halo 82 !
Tuncus artertosus 11} !
Tuberelosis 30 36 60 67 69 7t 77 132 133 146
abscess glandular medrastinal shadows due to 118 1.0
acino-nodular form 69 70 71
cavities $-84 g6
tomography 149
endobronchitis 44 142 144
ibro-cavernous 144
fecus 63 66 63 70 73 76 80 86 101 154
bullae in g6

calufied small shadows dense dueto 71-7. 91-9.
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Tuberculosis
cus
bullae in
post pimary 76
primary 76
shadows line cause of 76
glands 43 S0
lestons 30 65 66 63 82
progress rate of 161
regression rate of 160
state of activity x ray diagnosts of 160
x ray diagnosis time factor in 159-161
mibary 69 70 71 73
primary 146
pulmonat
complications after surgery 163
radrology after surgery 16
radiographs serial timing of 160-161
b of b erosion due to 179
shadows ning due to 82
Tuberose sclerosis 69 73
honeycomb shadowing 1n 88
Tularaemua 69
Tumour bemign 21 27 60 118
nb erosion due to 1°8

Upper lobe
atelectass of 45-48
segmental
antertor 57-58
left apico-posterior 57
night apica) 57
consolidation of 35
right posternior segmental atelectasis of 45
segmental consolidation of 39
Uraemic lung see Pulmonary cedema

Al
vapours trntant inhalation of 69
Varicella
Venous dratnage anomalous into heart 109
Ventricle
left dilatation of 105
right dilatatron of 105-106
Ventricular septal defect 109 110 111
Vertebral column
shadow of
Tower lobe segmental consolidation obscured by 47
fung ficlds cflect on
vessels wteapulmonary see Intrapulmonary vessels
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Xanthomatosis 69 70 73
heneycomb shadowing in 89
nberosion duc to 1 9
\ ray technique see Techmque x ray



