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Preface to Second Ediiron

The dynamie character of roentgenology 1s such that changes
m dngnostic methods and cnterta occur each year Although
there hase been no sensational discosertes 1n the roentgen diag
nosts of the chest duning the past five years many adsances
have been made 1n the detmls of the methods of roentgen ex
ammnation ind m the diagnostic signs As  result a new edition
of this book seemed desirable Considerable new muteral 1n
a vancty of aspects has been added with particular attention
to the nower termmology wnd numencal designation of the
broneln newer techmes in bronchography 1nd some new matenal
regwding the early diagnosis of lung tumors

New illustrations have been added and others repliced Be
cause of the difficulies mvolved in renumbermg all of the

m order to date the added prctures and to

keep the chronology of the figures mtict the new illustritions
have been given speenil numbers by adding a digit to the lst old
number for example the two new figures following Figure 237
are numbcred 237 1 and 2372

1t 1s my hope that this volume will continue to be a useful
mtroduction to and outhine for the studv of the rocntgen dingnosis
of chest diseases Although 1t docs not pretend to be detuled
or even complete 1t may serve as 4 source for rapid and brief
refercnce for certam chest conditions

My thanks are due Me Willum M Holmes for Jus and 1n
prepaniny the new allustratons To my loyal secretain \Miss
Audrev Dern myv gratitude for her imvaluible assistance s
here achnowledged

~L.GR



Piefacc to Fust Edilion

Ihe atlas method of presentation scems pecularly fitung for
the eluctdation of 1 field of roentgen diagnosis and it would
seem to be espeenlls suihible for the consideration of discases
of the thorax Nermal varitions and disease processes are more
sumerous 11 the chest than 1 any ather part of the body It
clently impossible fram 2 practical powt of view to reproduce
more than a portion of the mnumerable findings which may
ppear m roentgenograms of the chest The films presented hese
were selected to gine the most helpful and useful preture of the
roentgen dingnosss of chiest diseases possible wathin the space
available In many mstances to frcilitate the presentation of a
number of roentgenograms on one page only 1 portion of some
flms has been reproduced By this mens 1 have attempted to
make avarlable a sufficient body of matenal to provide a founda
tion of knowledge nd a gurde for the analysis of any roentgeno
gram of the chest No consideration has been gnen the upper
respuratory tract nor hue the duphragms been treated except
n relation to the pulmonary findings

For conmventence of the reader each case has been dcs:gnated
by a single figure number multiple roentgenograms are md
cated alphabetically In general the labeling has been desygned
to preserve umform lettering for the sime structuzes 1o Al the
figures on any one page

§ In the mtycxl LA of genog of the chest as m
all phases of radiologic diagnosis the fullest mformation avast
able regarding the chmcal features 1s necessary i a rational
conclusion 15 to be aclueved For the sake of breuty only the
most salient facts are gien m the discussions of the vaneus
figures the apparently categorical conclusions presented are
based not on the fh pic or roentg hic findings alone

8
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I reface

but on all the correlated features of the case The figures illus
trate the roentgen findings commonly exhibited In almost all
of the cases presented the diagnosis has been proved

With few exceptions the cases presented in this volume are
from our own files My thanks are due several colleagues who
have kindly permitted me to use their roentgenograms as imdi
cated 1n the discussion of the films I also wish to acknowledge
the courtesy of the editors and publishers who have permitted
me to reproduce illustrations 1 have used previously i the
following publications Radiology—Figures 36 39 56 57 130
211-214 303 and 805 International Chimes (] B Lippincott
Company)~Figures 120 129 and 132 Journal of Thoracic Sur
gery (C V Mosby Company)~Figures 297 and 812 Journal of
the American Medical Association—Figure 310 and Cyclopedia
of Medicine Surgery and Specialiies (F A Davis Company)
~Figures 45 47 59 61 62 64 77 301 302 306 and 315

Without the shill and understanding of Miss Jean Hirsch
of the Unwersity of Mimnesota 1t would have been difficult for
me to present the figures as they are now arranged My sincere
thanks are extended to her for the arranging labeling and mount
ing of the illustrations and for the design of Figure 9 My thanks
are also due Mr Henry Morns of the Unnersity of Minnesota
for Tus splendid work on the photographic reproductions To
the publisher I am 1ndebted for valuable help and advice and
mfinite patience

-L G R
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Introduction

The roentgen exammnation of the thorax has attained a status
of greater utihty and more frequent use than has roentgen study
of any other portion of the anatomy Developing gradually over
the past four decades with varations i technics and methods
of exumnation our knowledge of the mterpretation of roentgen
ograms of the chest has become so complete that examimnation of
the lungs 1s not considered adequate of 1t does not melude some
type of roentgen exammation Certamnly a negative diagnosis of
pulmonary disease cannot be propounded without x ray con
firmation  Furthermore early lesions of the lung before they
are symptom producing are so readily demonstrated by x ray
procedures that the routine study of symptomless indiaduals m
mass surveys 1s rapidly becomng a fixed feature of pubhe health
procedures

The pathologic processes which affect the structures of the
thoracic cage are multform their number 15 legion Practically
all of the diseases to which man 1s hetr may 1n one form or an
other affect the lungs the bronch the pleura or the mediastimum
Whether a discase 15 congy 1 fi Ty Oor neo
plastic m ongin evidence of 1ts effects may be obsersed wathin
the thoracic cage In add e agents of pul
distases are numerous nd the mdividual mamifestation vary
widely

As a means of disclosing an briormahity within the thoracie
structures < ray examination 1s unsurpassed  Lesions as small as
2mm 1 dameter are usible particularly of they are favorably
sitrated It 1s not ta d a pathol proc
ess Jong before the patient 1s conscious of any svinptoms The
distinction betw een various tvpes of abngrmality presents a far
more. difficult problem one which 1 comparble to that of dif

15




Introduction

ferentiating vanious diseases of different ongns by the study of
the gross pathology alone For example although st 15 readily
possible to demonstrate a cavity within the lung the detcnmm
tion whether such a cavity 15 tul a
absctss 1 congemital cyst or car necrosis may be
exceedingly troublesome and at times impossible

In gencral tt may be sud that 2 negatne diagnosis of diseases
of the lungs cannot be made without x riy exammation It s
possible without < ray eximinition to make a positine diagnosis
of certun lesions particularly those of the bronchu and ocea
sionally of the lungs themselves but the vahidity of such a diag
nosss 1s rarely establishied without confirmation by x ray examina
tion The presence of abnormal processes m1y be established 1
therr earlicst stage by this procedure but the exact determination
of the etiology often requires the use of other methods




WMethods of Examination

METHODS OF ENAMINATION

In the study of the thorax an ordered routine of piocedures
should be followed Proper roentgen examnation of the chest
msobes the use of many methods 1n no other field of roent
gen dingnos:s 1s an exacting technic more necessary Detals of
roentgen techme n the exammation of the chest are treated
extensively 1n various texts The methods of examination ther
1ndications and special procedures are outlined below

R ex particularly fl py mvolves some
nsks since  rys always have deleterious cffects Although the
amount of radiation needed for proper radiography of the chest
1s relitively very small frequently repeated exuminations over
a short peniod should arouse apprehension s to the limits of
ridiation exposure which are desirable In fluoroscopy  especnilly
m children such Limmits should be sharply observed and the
amount of evpasure Lept to the smallest possible quantity  Ade
quite discussion of such matters 1s wvailable (Isewhcre and the
detuls of the dangers of fluoroscopy and radiography methods
of protection and hmtitions are too extensne to be considcred
here But attention 1s directed to the frct that there mw be some
deletenious effects from ridntion ¢ven i the small quantitics
needed for exwmmation of the chest

A Truonoscory
1 Indications
Ideally cvery patient presenting himself to a physician re
gardless of hus complunt should have a fluoroscopic examina
tion of the chest since 1t 15 relatively inexpensive consumes
itle time and provides rewards far greater than those
obtuned from routine physical exammation It 15 Iikelv that
i the future this procedure will become an established
routine Tluoroscopic cxammation of the chest supplements
the routine physical examination and gnes wformation un
obtamble 1 amy other way In targe series of cases studied
n outpatient depirtments the value of routine fluoroscopy
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of the chest i the discovery of abnormahties 1s well es
tablished
Tluoroscopy should also be done 1n patients with speafic
complunts referable to the chest since st pormuts 2 valu
able survey a hind of scouting expedition In some respects
fluoroscopy has advantages over _radiography o that the
patient may be examined 1n all the various phases of respira
tion before wnd after cough and in a great variety of positions
Lunstations
The charcter of fluoroscopie images s such that fine deta
can rarely be seen Most probably this 15 2 result of the low
llummation fforded by “the himted amounts of radition
which ar¢ possible  With the mtroduction of methods of
mtensifying the fluoroscopte hight without mercasmg the
amount of ridition some of these handicaps may be over
come Nevertheless fluoroscopy cannot be rclied on for the
exclusion of small lesions Thus 1 negatne result of fluoro
scopie study does not exclude pulmonirs tuberculosis of
minmal and cven 1n some c1ses of moderitely ady meed
degree Negative fluoroscopie findings do not exclude mode:
rite degrees of silicosis nor of diffuse fibrotic lesions Small
tumors minimal pneumonte consohdations munimal pneumo-
thorax nd other lesions of small size Are hewse not MRS
ssible on the fluoroscopie screen In the consideration of the
svalue of fluoroscopy 1t should be bornc m mund that IHS
usefulness 15 Inrgely related to the grosser lesions of the
thorax
Techmc
@) The eyes must be thoroughly dark adapted
b) Use of a maimum of approuimately 4 ma of cun-ent“a‘
a miumum of 100 kv peal 1s deswable Lower mitt
amperages may be used m children and a lower soltage
m adults but the lugher voltage 1s preferable
¢) General procedures
v Deep inspirtion guves the most brillhant view of the lungs
But exammation 1 exprration shonld not be neglect .
An additional procedure of value 1s to have the paten!



Methods of Examination

cough or preferably smiff The latter two maneuvers pro
duce sudden increases 1 1ntra alveolar pressure with con
sequent mcreased illumination 1f normal or failure to
Mllummnate 1f 1bnormal Pendulum motion of the med:
1stmum resulting from obstruction of a bronchus 1s best
d by the smff p Jure
{1) An over all view of the whole chest 1s obtained
1n mspiration and evpirition with the patient facing
the exammer
(2) Each diaphragm 15 esammed 1 deep mspiration
with moderate oblique rotation to view the costo
phrenic angle
(8) In deep mspiration with small draphragm openings
the lungs are viewed 1 segments from apex to base
(4) The mediastinum 15 studied especially regarding the
position of the trachea heart and hilus shadows of
the lungs
(5) The patient 1s rotated to determine whether the
densities 1n the hilus are vascular or eilarfied glands
(6) The blood vessels throughout both lungs and at the
roots of the lungs are observed for abnormalities of
size and pulsation
{7) The patient 1s rotated to the lelt antenior oblique po
sition and the mediastinum and heart are examined
both m mspiration and 1n expiration
(8) The patient 1s rotated to the nght anterior oblhique
posttion and the mediastinum and heart are ex
ammed agun 1n 1nspiration and exptration
(9) The patient is reversed to the anteropostenior post
tion the arms are rotated so that the seapulae are
eliminated from the field and each apex 1s exvammed
with a smill diapbragm opening both before and
after cough
{10) Each lung 1s then examined from apex to base m
the anteropostennor view with a small drphragm
opeming, 10 deep 1nspiration

9



{201 Methods of F xamination

(11} Both lungs are examined sunultancously m deep
expuration to determine differences in aeration
(12) A strught nght lateral view 1s then used to obsene
the posttion of the heart and aorta and the interlobar
fissures
(18) When atelectasis of the middle or lower lobes or
wmterlobar fissure cncapsulations are suspected ex
amnation in the position of lordosis 15 undertaken
In this position the patient stands facing the ex
aminer with the abdomen pushed fir fornard and
with the shoulders back agamnst the fluoroscope
table
B ROENTGENOGRATHY
The technie of roentgenography of the chest and the appt
ratus required desers e an cliborate discussion 1t 15 well covered
1n varous texts on roentgenographic techme Only certun sahent
pomts need be emphasized here

1 Single 14 X 17 10 roentgenogrim
a) Indications
For most purposes 1 single film of the chest 15 sufficient
especially 1f supplemented by flucroscopy
b) Technic
(1) A tube with an effective focal spot under
should be used but cven smaller sizes are valuable
(2) A tmer accurate to 1/20 second 15 mportant A]“
electronie timer 1s preferable though not ess(‘n";
Whenever possible the exposure tune should not be
longer than 1/10 second mn order to reduce the effects
of cardiac 1nd vascular pulsation
(3) A film focus distance of_not_less than 72 1 _
be employed to mmmize distortion
(4) The xray transformer should hate 2 capacity Ofdat
least 100 m1 to permit rapid exposures 1t the mdt
cated distance
(5) The peak Mlovoltage should rarely go below 60 kv
or above 100 kv Increases mn time or milliamperag®

25 mm

’skou)d



Mecthods of Examination

must be made to compensate if the patient 15 too
thick or too thm to come withm the indicated mits
(6) The amount of exposure 15 determmed by measuring
the thickness of the patient but with due considera
tion of the general build as well
(7) Intensifying screens must be flawless Dirt defects
or wear my produce shadows simulating abnormale
ties or obscuring pathologic arens
{8) Good contact between screens and cassettes 1s essen
tinl to elmnate vague areas of blurnng which often
simulate exudative processes
(9) The patient must be held absolutely motionless fast
time must be used to elimmate as far 1s possible
the motion of the intrathoracic structures from vascu
lar pulsation nd breathing
(10) Arteficts from articles in the clothing and from
braids tumors nd other structures on the shin must
be tiken nto consideration n the interpretation of
films 2nd should be elminated as far as possible
(11) The time of exposure must be controlled For this
purpose 1t 15 valuable to use 1 spinming top which 1s
constantly on the cassette changer to determine ime
of exposure accurateh  Also of somc yalue 1s an
Aluminum wedge Idder to give some 1den of the de
gree of penetration used The use of 1 Morgan Hodges
phototimer makes such duviees unnecessary  and
should make 1t possible to obtun umform exposures
regardless of the thickness of the patient
‘(12) Routine films should be made 1t the end of 1 deep
mspiration The patient must be absolutely motionless
and holding lus breath
l13) Roentgenogrims_made an deep_txpinition have par
ticulrr value m msg»s@pic{ml_ﬁj’)gmﬁb}(@t
lﬁ)ll — T
(14) TOwould be valuable to determine accuratcls the
try ah colr pressure dunng the cxposure to permat
exact dupheation on re-examination This ¢ in be done

[21)



{22}  Wethods of Fxaminatlon

by the use of a watcr manometer connected with th
patients mouth by 2 rubber tube as suggested by
Westermark, 3ts rontme use 1s not feasble
‘(15) Postero antersor views are the best to be used for
routine exposures
2 Stercoscopic 14 X 17 10 roentgenagram
a) Indications
When munma) lesions are suspected or the single roent
genogram shiow s suspteous shidow s which are not entirely
dingnostic stercoscopie flms should be made ;The tech
mc 35 the same as that already described escept that 2
rapid  vibrationless plate changer 15 necded to make
stereoscopic films possible
1t should be pointed out that i the dingnosts of minwmal
lesions  particularly those of early tubercnlons stered
scopic flms are Tughly advantageous both m the detection
of early “bnormal changes and in the d ation of ke
normal character of various shadows particularh those
resulting from interlacing of blood vessels
3 Straght lateral nght and left anterior and postenor oblque
anteroposterior pastero anterior and anteroposterior lordosts |
and lateral decubitus positions
a} Indications
The findings on fluoroscopic examwmation wd o the .;m
gle post terior genog d what atbet
positons should be utihized for x ray exammation 'ﬂle‘; ‘
help to locakize o lesson bring 1t out mere viidly an
determine 1ts borders ind 1ts relation to other structare
Special positions are of particular value n the delu eam;ﬂ
of tumors pleural lesions and the exact Jocation of pof :
sohdations and therr distribution that 1 0 the bf:e
delmeation of gross lestons {The position of ’O‘L‘i‘lsls_,_f
special value 1n the demonstration of interlobar efusic
atelectasis of the middle Jobe on the nght and mediast®®
mteslobar mvalvement The anteropostersor Jordosis post
tion of the apeves ss used parbeularly to bnng out sma
tuberculous Jestons udden b}-t}zcﬂb?,:md g}ancm
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Postero anterior or anteropostenor views with the pa
tient lying on his side the lateral decubitus position are
used to disclose small pleural effusions early pneu
mothorax and changes mn flud levels Roentgenograms
with the patient supine or prone are also of value espe
cally 1n the demonstration of fluid 1n the pleural cavity
Technie
Increase of routine exposure 15 necessary to compensate
for incrensed thickness which results when any of these
positions are used This may be obtamned by using hugher

lhiamg and shorter d longer time and to 2
lesser extent by ncreasing the kilovoltage m proportion
to the thickness of the patient
tter Bucky diaphragm
many mstances the Potter Bucky diphragm 1s of great
lue 1n the of the chest especially when exten
¢ pathologic processes increase the density of the thoracic
uctures far beyond the normal
Indications
Chrome lung fibrosis massnve Jung tumors complete
atelectasis masstve pleural effustons and the postoperatne

hest—all are md; for efforts to p a dense
structure and when this 1s necessary the Potter Bucky
diaphrgm my be used In this way the major bronch:
may also be obser ed because of their air content
| Techme
Exposure far beyond the normal 1s used when films are
made with the moving diaphragm A fast diaphragm per
mitting 1/10 second exposure 1s useful for films made
with the patient upnght The usual procedures are used
but interg of the diaphragm of atself
a great increase n the total amount of exposure an add:
tional inerease is needed because of the overexposure used
in such mstances The wafer or stationary gnd daphragm
may be used for the same purpose Films may be made
with the patient supme wath heavy penetration through

the heart or draphragms to disclose lesions mn these reas

(231
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In somc cises it 1s helpful to plice a filtering metal
phte over the normal side dunng the first half of an ex
posure and to remove 1t during the sccond half so that
double the amount of < rays 1s pphed to the abnormal
dense side In this way 2 good exposure of a very dense
hemithorn may be obtuned along with 1 rersonably
good exposure of the more normal side

‘5 Bedside chest radiogriphy
In many patients with 1cute illnesses such 1s pneumona put
monary edema and acute abscess and after surgery 1t 5
desirable to make films of the chest at the bedside These art
commonly done with the patient supme although the up-
night posttion may lso be used The techmeal factors depend
on the capacity of the bedside umt and the outside current
which supplies 1t A great deal of information may be ob-
tained in this manner without serously disturbing a enticall
1ll patient Generally spealing the films are made at 2 short
§ilm focus distance with mcreased exposure The lesions to
be determined by bedside radiography are usually gross am
thus cn be clearly delmeated despite the distortion which 15
mevitable with short distances and heavy exposures
Frequently gross lesions such as pneumoma and pnrh:“hﬂ
farly those occurnng in portions of the lungs betund the
heart are better exhibited by this means than m the ordmary
upright films with moderate exposure The ncreased pere:
dration produces films of great contrast so tht gross lestons
are more clearly visible than the normal lung around them
The penetration through the cardiac density permits :}Te
creased delmeation of the density produced by lesions 1
overlying lungs or pleura
6 Body section roentgenography
a) Indications
To delineate structures witlin the thorax which are él‘zf
mally obscured by overlymg anatomic parts the me fen
usually termed body section roentgenogruph)’ bUthU ]S
called tomography ~ plwmgraphy and laminagrapiis o
utithzed In this procedure durmg a somewhat prolong



Methods of Examination

exposure the x ray flm and tube are in motion 1n opposite
directions As a result there 1s 2 blurmng out of the strue
tures 1n the path of the x rays However at a pomt where
the xray beams cross there 1s a plane which 15 not
blurred but 1s 1 fawly sharp focus Such sharpness of
detal may be obtuned in any pline of the body by a
simple adjustment of the relationship between the tube
and that portion of the body As a result 1t 15 possible to
demonstrate fauly sharply a small layer of tissue withn
the thortx while all of the structures lymg anterior and
postenor to that layer are fairly well blurred out
Speaific indications
To demonstrate the ma]or'i)mnclml tree “cavities mn the
lung dccgseated tumors Jealcifications 1 the roots of
the JungsVlesions 1n_and behind the heart ‘fhediastinum
and “diaphragm andJesions covered by the nbs “clavicles
otbther bony structures of the thorax bedy section roent
genography 1s utihized It is particularly valuable i the
study of tubcreulosis tumors of the bronchi noduhr
lesions 1n the lung to detcrmine the prescnce of calclum
o éitation bronchicctass and bronchostenosis but 1t
may be apphed to almost any type of pathologic process
m the langs The procedure requires some o operition
from the pitient and so 1s not reachly apphicable when the
patient 1s neutely ol
Technie
Tlns 15 not dufficult to master but s too elaborate for de
tailed description n thus solume It should be pointed
out however that a number of films must be made 1n each
ease at varying depths from the antenior or posterior sur
faces of the body m order to determine the exact plane in
which the process 1s present In the procednre  small
films m1y be used smee preliminany exammation by con
ventional methods can be used to locahze the portion of
the thorax to be mvestigated

Sectional films 1n the literal position are also of great
value The combimation of anterepostenor aund Iiternl

[25]
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plimgrams 1t different lesels may pomit sceurate Jocalz
tion of the segment of the Jung molved by tuberculoss
or other pathologic process and the condition of the
bronchus supphng that segment Such wnformation s of
great vadue m cvrrvang out surgictl tretment of tuber
culosis

\7 Bronchogeaphy

Studv of the tricheol hnal tree by

i a contrast

mediam 15 particutardy important i the roeatgen evimuastios
of chrontc lestans 1 ohang the bronehs
a} Indications

b

Brouchtectasis tumors of the bronch cvsts of the lung
bronchostenasis pulmonary cassties of any type and broz
chaal fistulas are 2l indications for bronchographie eam
snations

Tor purposes of orientation m the surgxmumntm(’nw{
vanous pulmonin condibons most espeently bronchiee
tasis “lung mappang” by means of bronehography 15360
important By this procedure excouted at one or mert
sittmgs all of the bronclt con be demonstrted so tha!
the segments of the lung winch must be removed will B
elewrly solated In the same manser the delmeation ¢
the segments of the lung affected by an bspess whid
must be dramed can he evactly loctlized
Contramdicrtions
All contrast mediums are bronchsil writants Furthermo®
they may 1w rare cases produce chrone Jung ch«‘“"v:
such s granglomas Thercfore body section soentgend
riphy 15 preferable to bronchography wnd should be vs s‘
wheneser possible before the introduction of any cﬂ“m’
substance 1n the hope of 1voiding the use of oprgue ™ .
ums entwely It 1s unwise to use 1odized o of other
trast mednem immechately before thoraese surgety m"““t
conditions “in patients with marked reduction of o
capacity or when there 1s ny susprcion of 1odime se

ity
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¢, Contrast medrums

(1) Jodized o 2 halogenated svegetible oil contumng
ahout 40 per cent odme

(2) Water soluble orgymc sodine compounds held n o
methyl cellulose mixture They are less opague than
10dized o1 somewhat mare mmtabmyg to the bronchr
thus requnng more dequate anesthesia and pens
trate mio the alveols more readih The advantages
are that they pass more easily o the smaller bronehi
and the shiadaws of the contrast 10 the aheoh dpap
pew rpudly In the case of rwdized ol they may
remawn for months thus obseurng the roentgen find
ngs

d) chhni of mtroduction of contrast medim

{1) Passne method
The patient is prepared by sedation with suttable
dosage of a barbuturate IF there 1s excessne bron
clnal seeretion drarnage by some method should Grst
be msututed ‘The phayny and lanynx are ancsthe
tized by spraying 10 per cent cocaiae wto the back
of the mouth When the pharyngeal rcllex has been
campletely abohshed the tongue 1s drawn out and
held by the hand A curved cannula 15 10serted along
the back of the tongue and the wdwzed onl thor
aughly warmed 1s dnpped slowly down the back of
the tongue The patient pants dunny, the process and
1w most instances the matcral 15 aspurated through
the laryns mnto the trachcobronchri! tree

The procedure 15 camed out under flucroscopic

control and the patient 1s then Ulted m varions &
rections to msure passage of the matenal into the par
tieulir portion of the tracheobronchil tree to be ex
ammed Genunlly spealung st 15 wdusable to tny to
examine onh two lobes at one stumy, onh i veea
sional e1ses may, an eotre buog, 0o aoe sule ba ex
amued {To 811 the nght fower lote bronchns the
patient 15 put upnght and Glted backward and some
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whit to the nght To fill the middle lobe hronchus
he 15 tidted forward and to the nght The muddle
Tobe branchus may also be flled by hasing the patient
prone and tlted somewhat to the night The nght
upper lobe bronehus 1 Giljed with the patient prone,
with the head shghth lower than the feet but sharply
tited to the nght To fill the posterior Hranches of
the nght upper lobe the patent must be revers
ito the supme position with the herd somewhat
Jower than the feot and blted to the nght The flling
of the Teit lobes 15 accomphished somewInt as are the
nght lobes except that the tilt 1s to the Jeft |
}(2) Catheter method
A catheter mas be ntroduced ite the Taynx and )
trachen through the bronchoscope at the tume of
bronchoscapy Or under loead anesthesty 1t may be
passed nta the Tnynx through the masal onfice by
means of 1 lany ngpscope or under pie contro!
When the cuthiter s place  ancsthesia of the
mucous membrane s nduced y mjection irecth
through 1t The contrast medurn 15 mjected through
the catheter by mewns of 1 syrnge and guuded w0
the desired bronchius 15 already desenbed
(8) Transcricathyrord method
A needle 15 msested directly wto the trachea aftex
the shin and subcutaneous tissues overlyng 1t 7€
anesthetized The rodized oif 15 then m)cctcd directly
1nto the trichea and the patient tilted 1 the proper
fashion to gude the maternd anto the bronchus Ths
procedure 1 rarely used now
After the exammation 15 completed the patient 19 put “;
the posion of drunage to cxpel as much of the matend
as possible
It »s important that cough be suppressed during the et
fire examnation sa that the alveoh are not filled with the
contrast mediumn The ol should not be so thnned by hi“““
ing that 1t wall tend fo extend mto the alveoh Despite b r{
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owing to the heawn exposure Note the absence of nib shadows
wiped out 1 2 film made m this plne

Tig 6 —\ethods used to determine if an annular shadow 1o
the regron of the [cft first nb was 1 Jung cavity

Tig 64 —Conventional postero anterior roenteenogram a1
regulr arex of lesser density resembling 1 apacal eavaty b il
tration from this arca to root of lung probibly tuberculous
¢ trachea poorly dehineated

Iig 6B —Roentgenogrim of loeal area with Potter Bucky
dusphragm and heavy exposure @ aret 1s adentical with antenor
end of first nb Note sclerosis and irregulnty of surrounding
bone Lung details are lost owing to heavy exposure ;

g 6C —Plamgram of local arex Anterior end of the first |
nb 1s brought out sharply and the defect (a) 1s seen to be a con
gemtil wnomaly Trachea (c) 1s well demanstrated but lung
detal 15 lost

Fig 7 —Advantage of heavy cxposure with the Polter Bucky
diaphragm when cxtensne changes produce dense shadows
Densttics below the domes of the dinphragms and behind the
heart scen poorly i ordinary rocntgenogrims are sharply outf
Ined Lung fields as 2 whole are poorly demonstrited because o
overexposure a olcothornx presenting sharply outlmed de"ile
homogeneous mass b edge of greatly thickened pleura pm;r\lc
ng mto lung field ¢ thickened pleura d fibrosis and bro?lc)nels
tasis 1n compressed portion of lung ¢ bronchuectists nd & m;
behind the heart m an arca difficult to demonstrate 1 the ordi
nary film

r>Fxg §—Body scction roentgenogram  plinigriphic mt?th‘f!(?i
Only a small section of the neck and thorax 15 shown MMnee
overexposure was dehiberate to bring out tracheobronchial he
Note absence of r1b shadows blurred out in this plane @ trac! e;]
b canma ¢ nght mam bronchus @ left mam bronchus ¢ ¢
of aorta hose 10

Compare the trachea and broncht in Figure 8 with thos .
Figure 26 (p 59) i which 1odized oil was mstilled for ol
trast
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Normal Observations

THE NORMAL CHFST Adequate mterpretation of
roentgenograms of the chest requires a thorough knowledge of
the normal anatomy of the thorix and the mansfestations of that
anatomy 1n the roentgenogram Smce anatomic structures rary
somewhat from onc mdnidual to another and the distnction
between the normal and the pathologic 1s not always sharp 3t
necessary 1o set up some standards by which the normnl and s
variations may be delimited The first step i lcarning to mterpret
roentgenogrums of the chest consists 1 a study of normal mtra
thoracic structures

As 15 true of all portions of the anatomy all of the contents
of the thorix in the path of the xray beam partiupate m the
shadows produced on the rocntgenogram The chest wall ttself
therefore 1s important 1n the composition of the x ray densities
of the lungs and mediastinum

Chest wall —The superior inlet of the thorax s bounded by
the spme 1 the midhinc and by the first nbs archng from therr
higher posterior attachments to the spine to their more nfenor
anterior attachments to the sternum The clavicles extend later
ally from ther attachment to the sternum crossing the first ribs
The sternum 15 not clearly seen in the ordinary postero anterior
projection although the outer margns of the manubrum may

be apparent “The anterior_ends of the first.rib are carilignovs
arent defect

1 the child and young adult, thus presenting an apparent CE4

they usually become ossified durmg the third decade grfl_‘,hﬁ“
present a_rather ﬁ—-—g.r-— gular_appearance The rest of the sternum
1s merged with the median shadow of the thoratx All the nibs
have a somewhat simlar character bemg rather high rbove and
curving laterally from their attachment to the spme and mfenorly
through the axilla then anterorly and still more mfenorly t0

therr junction with the sternum Below the first nb_there 1§
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Normal Chest

a wide gap betw een the anterior end of the bony nib

and The sterum_the_costal cartilage_occy d
normally throws o very fawt shadow Wath age and m certam

other conditions some calaficition of the cartilges may_ogeur

thus_producing 1 ety lar dense, stippled shadow The
infenor nibs jomn to form the costal arch well below the domies of
the daph [+ 1y super d on the shadow of the

thorax are the scawhe vouth thest tnangular shape the wide
thick spine above thd the narrow angle below In a well made
rocntgenogrim the shoulders are rotated so that the scapulae are
not supenmposed to any great extent on the shadow of the
thorax. }Most of the thoragie spine 1s Jost n the median shadow
and unless the ilm s oy erevposed the indnadual vertebral bodies
camnot be seen § Obviously mn scoliosis the spie may project to
the nght or left camyng its shadow outside that of the medt
astinurn and thereby becommg visible

+Derelopmental amomalics of the nbs are extremely common
and must not be mistihen for pathologe processes These
anpmahes include Tifid antenor ends “Tusion betwsen_prbs, ether
EW posteriorhy_and spurs In extreme eses therg may
be_complete_tbsence of ene_or more_nbs, "Ceryical nbs_pro
jecting down over the ape of the lung from the seventh cervieal
sertebra are not rare Numerons other conpemtal anomahies of
the bony thorix may ocewr

The soft issnes of the chest wall both antenior and to 2 Jessex

dcgrcc’poslumm make edensne shadows which
overhp those of the thoracic contents Th. most important of
these are the fumale breasts they prosent rounded dense shadows
sary g somewInt in posttion depending on how pendulous they
are In some instances the shadows of the breasts extend well
belaws the domes of he disphragms wherets m others espeanlly
In young garls they e at 2 tagh leved The shadow of the breast
causes @ rather marked ncrease i density 10 the aren of lung
which it covers besond the edge of the breast i properhy ex
posed films the lung fiekd maw by contrast appear much more
raduable The shadows of the mpples are often seen, the - degree
of dinsity depending, to somg extent on thow thickness They pre
sent 2 nodubir deosity on_ether side. Aary ing samewbat fn post




el

Normal Chest

"The shadow of 4 Greast shrunhen by carcinomt or swollen by
milk during pregnaney or from flimmation m produce an
extensine densty, synulating an intrapulmonary lesion

In the male, espt enlly 1 the manual hborer the pectoral
muscles produce 1 conspicuous shadow _5’_“!5_“‘&'“!93’11)—9"(‘
ﬁ‘m), in_an_oblique fashion_across_the chest wall They
ate often developed isymmctnenlly and thus mw produce 3
Qfference m dasty on the two sides

The shadows of the sternocladomastord muscles my be quite
promnent cxtending down from the ntch oscr the apet and
leaving an arca hatand to them uncosered and thesefore much
more radible They muge mto 4 hinear transiersc shadow
wluch averhies the clwicle and represents the projection shadow
of the shan i the suprichvicular fosst Absence of thus shados
may mdicate 1 suprichiviculir soft tissue mass 11t shadows
mu b seen along the course of the first and sccond mbs OV
the Apeses on both sides often called the accompansing shadows
of the first wd sccond nbs  they are duc to 1 eflection of the
pleurs plus soft tissue shadows §

7 In the amaented or old mduwidual the shadows of folds of

skin espeanally on the postenor chiest wall mny be stakung
ISlmﬂ\rlv n young mfants such folds of shin my produce a €08
trast in densitics which simulates preumothorat N

"Fumors of the chest wnll nodules m the shin such 15 ocewr
with nevrofibromatosis large warts or moles and foragn bodies
1n the chest wl cuse shadows superimposed on the lung fields
that are often indistinguishable m the ordinary single roent

genogram from intrathoricse Jesions Pl of haue, 1t pt-w;‘:“ed
abnar

to cover the apexes dunng the ex omﬂnﬂw‘i‘ n =

mabty such 15 tubercufons ¥
‘ Stercoscopic films later al views and waspection of the thorac®
wall may be used to ehminate sources of error
Intrathoraeic structuses —The thoracie cavity 15 occupied by
a number of structures whose densities fortunately preseat 2
stnlung contrast with exch other and thus permit excellent e
meation n the roentgenogram The jwo dome shaped d“‘t
phragms delumt the thorax inferiorly VAt should be noted th
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Normal Chest

the supenor surface of the diaphragm_does not delineate the
axgm of |he Jung which extends below A{}W
both 1y and postensorly In the center

s m shadow of the thorax consisting of the meds
astmum  heart large vessels roots of the lungs trachea and
farger bronch On the twe sides are the aw filled lungs whose
shado\ws are the result 0{ a combinition of \ascuhr tymphatic

1 Jothehal structures P § with ar

1 and
Bath the histologie and the gross anatomy of the lung must
be barne i mend 1f the x ray shadoews are to be properly un
derstoad On_each side 15 the hilus shadow of the lung the
~eft shahtly Tugher than the Fight _This shidow s _produced
chiefly by the Qulmonag artery  but_entering_nto st are the
pulmonary vemns Twger broneln and lular_or _pembronchial
fymph nodes It should be noted that the two root shadows are
mugx‘\PﬂTTq‘Tnl i size and densiby Any marhed samition m the
relatine size of the i of the two Jungs mn be of griat sig
nificinee From _this root a S(E‘_}}S}(‘)L_!m("lr shadows_extinds
n Al directions toward the penpheny of the fung fields They
"become narrower as they approach the outer margmns of the
Jungs whether lateral medial antenor or posterior  These
shadows are_produced primanly by the pulmonary autenes
afthough enterng mto the densaty are_the pulmoniny vews s the
tissucs of the walls of the bronche md the Imphaties In the
night lowcr portion of the Jong on the mednl wde, $ach shadows
art cxeeptionlly prominenit fpresenting several Jarge putmonary
sans They an also quite promaent along the medinl margm of
the lung near the vertabre extending up toward the apex In
some arc1s the pulmonary vessels may be secn on end inw or
duan postiro wtenor view preseating a round _homogoneeus,
rather dense_appeatance ang’lﬁrﬁ column_of blood seen
m this yiow- The bronely ilso miay be seen ontnd | Lt they have
a clerer conter and_a_ghnse puxphm owmg, to thewnr contont
The bronchovasculyr shadews become estremeh thin as the
outer margms of the Jungs e approached an estimition of thar
normd thickness 15 wnportant w wriang at a diagnosss of abnor
mahity 1 the thorx
Interspersed 1n the shadows of the vessels arc the alseoh of
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the lungs flled with wir and presenting 1 gencrahzed homo
geneous radnble appearinee with 1 funt umform pattern The
degree of rdiability varies directly with the amount of ar m
the lungs 1s compared with the amount of bload 1n the vessels
In cxpiration when the ungs are relatively urless and there 1
rehitively 2 Inrger quantity of blood the lungs seem much denser
prticularly in the lower portion In decp inspiration the lungs
may appewr much more radiable The blood vessels appear far
aprt during insprration and much closer together duning evpira
tion as 1 result of the changc n the space separating them owmng
to the chinges m the ur content

Although 1t 15 oftcn impossible to distingwish the normal
bronch: beyond thar major portions 1 the roots of the lungs
some ¢vidence of their prestnee cm be elieited becwse they
accompiny the hmear shidows of the blood vesscls The fine
strpelike shadows of lesser density along the vessel markings
no doubt represent longitudinal projections of the broneh The
Iymphatics howcver are not clearly contristed with the sur
rounding tissucs nor s 1t possible to distingwish the pulmonary
vews from the pulmoniry artenics

Overlving the lung 1s the pleura wlich 1s so thin normally
that 1t 15 indistmgwishable from the parenchym of the lung
exeept at certam ponts Whierever the pleury reflects m such 2
fashuon that large portions are struch tangentnilly by the xrayd
a shadow m1y be visible This 15 best sllustrated 1n the delmeation
of the honizontal (mnor) mterlobar fissure betwcen the mddle
and the upper lobe Its direction 15 faurly straight nteropos
teriorly so that when a postero antcnor rocntgenogr um of the
thorat 1s made the x rays strike the pleur'ﬂ reflection tangenlmﬂy
and 1t 15 recorded s a fine hauline acrass the thorax The norma
oblique (myor) fissure 1s rarelv seen because s course 1 $0
oblique that only small segments of 1t e struch hngenmll)
The mediastmal pleura 1s oce istonally seen particularly 1n antero
postenior views with heavy exposure as a dense line paraHeI to
the spine on each side

In films made with heavy exposure the inferior margins of the
lungs can be made out through the shadow of the diphragt
and the blood vessels of the lungs can be seen coursmg down to
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the reflection of the pleura When the plenra 15 shightly thickened
1ts shadow becomes much more apparent especially well out at
the penphery

Aor purpases of ortentation the Iungs may be dnided wto a
number of segments Thc\:lpgx of the fongs 1 that which 1s seen
above the clavicle wathin the hmits of the antenar portion of the
V first b, The subdwicular area 2 very unportant area 15 that
{directly below the chmcle usually meluded within the second
'} and third antersor mterspaces The remamder of the lungs mmy
,“en be considered on the basis of the lobar distnbution de-
Hscnbed below The lungs are 1lso often daded from lateral to

medal 1nto an outer middle and mmez zone the last mcluding
the hulus or root shndow The lower half of the lungs 1s often
1 called the basal portion
The lobes e be well defined by thew 1natorme dustrthution
. On the nght side the myor_obls by fissure begns at
the thrd yertebra postenorhy and extends down and antenorhy
to reach the duipherygm about 3 cm from ats most autenor attach
rient TRis demarcates the lower lobe posteriorly and wferiorly
‘Tho_horezontyl_mmor,_fissure extends from the myjor fissure at
about the pomt of the root of the lung anteriorhy and crosses
the chest from about the fourth o At the anlla to reach the
tulus at the lovel of the second nib antenorhs This demarcates
the upper lobe 2bos e and the middle Tobe below Oa the left side
Vonhy ou fissure 1s present It begims 1% 1 shightly lower pomt than
that on the nght ind extonds somewhat more anteriorly so that
the antersor portion of the Jower labe rexches the antersor chest
wall 2t the kel of the diphragm In the postero antenor view
the uppor wnd Jow o Jobs overlap to = considerable degree Wbove
and the muddle amt lowcr lobes on the nght side overlap to a
considerable degree below On the Yt side the lobes overlap
exeept Tor o small portion at the apex and an cxtremeds smalt arer
at the base At the base a large portion of the Jeft fower lobe hies
bedund the eardie shadow an smportant consideration 1 tocnt
gen Juterpretation. The same 35 true of 1 small portion of the
nght bower lobe Alboagh o ven thin tongue of the nght middle

{Normal chest contlan T 5 page 50}
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Fig 94 —Postero antcrior roentgenogr im of the normal thorax
with dingrunmatic represcntation of the vanous anatomie strue
tures supennmposed Structures which are commonly visible are
indicated by white Iines and those not ordinanly clearly demon
strible by bliek lines Anatorme vantions are included Ident
fication of the shidows of the anatomic structures 1s of the first
mmportance i dignosis

a manubnum sterni oceasionally visible an the medsastinum
b, scipulr b humerus ¢ 1nomaly of first nb which 1s bifid
anteriorly d calerfication of costal cartihge 4 normal varation
¢ trachea ¢ bronchus i cross section The various branches
of the bronchnl tree are shown although they arc not clearh
visualized an the normal They overhie the hilus of the lung on
eiticr side g arch of nortr b heart 1 blood vessel m eross
scction note homogeneity and sharply rounded character
+ blood vesscl 1n longstudinal section 1 reflection of pencardium
over mfenor ven cava K apex of lung [ infraclavicular area
m nght upper lobe m nght middle lobe m  nght lower lobe
n left upper lobc n left lower lobe o oblique interlobar fs
sure might not visible normally o honzontal interlobar fissure
often visible normally p oblique interlobar fissure left not vist
ble normally 4 anomilous 17ygos Jobe fissure, an. extra_small
lobe formed by 1 branch of the hemizy gos vein of no pathologie
sigmificance note the charactenstic faleiform shadow with the
dense inferior portion 1t 1s found only on the nght side 7 gnom
alous wferior accessory lobe fissure scparating an extra lobe ot
the base which may_oceur mn etlier or both lungs it 1s furly com
mon appeaning 1n approximately 10 per cent of normnls s _an
omalous interlobar fissure on the left ndicnting the presence ©
an extra middle lobe ¢ apical cap the reflection of the pleura
u lmear shadow accompanymng second mb a normal line
v breast shadow

[Normal chest continued on page 44
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Fig 9B ~Lateral racntgenogram of the normal thorax with
dngrammatie representition of the various wnatomic structuses
supenmposed The commonlv visible structures ave wdicated by
white Iines and those not so ey seen by black hnes The ket
tenng conforms ssth that in Figure 94

a body of the stonum  the manubnum can be seen above
separited bs 1 cartdhginous gip w young chiddren fise or six
aucks may be vsible b shadows of the scapulae seen on end
b humerus and shoukder joint ¢ tricher wiich may be seen
faidy sscdl in hiewsly exposed films as 4 broad band of lessened
density  t bronchus seen on end 15 dengmited by lower ¢
f ilus shadow representing the root of the lung most of the
density 15 caused by the pulmonany artury g ltng aorta
h heart + blood vessel seen on end 1 blood vessels in longt
tudinal section ¢ reflection of the micror vent eava m nght
upper lobe grving 1 ridnble area antersor to the heart m nght
middle lobe supenmposed on the curdiae shadow m  wight
lower lobe o obhque interlobar fissure 0" honzontal fissure be-
tween middic and upper lobes The posttion of the fssures wd:
cates the dhstrsbution of the vartous lobes on the nght sde On
the Jeft the oblique fissure (xtends somewhat more antevarhy be
low o brewst shadows w nght diphragm hugher antenorly
than posteriorly w left diaphragm lying somewhnt lower than
the nght

Normal chest continued on page 35
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Tig 10 ~Postero-anterior roentgenograms to show effects of
respisition Both films were made at the same time under ex
1etly similir conditions except for the respirtory phase

Tig 10y ~Deep mspiration The dinphragms are retracted
downward the intercostal spaces are wide and the hung fields are
well aerated Bronchoyascular near markings ase elearly appar
ent ridiating fram the lung toots separted from each other by
air filled thveoh

Fig 10B —Decp expuatton The duaphrigms are makedh
clerated the witercostal spaces are masrower and the heart 5
shorter and wider than 10 A The bases of both lungs are reha
el dense mnd the sascular trushs ase siot clearl defined The
lungs contun much less ur ind relatsccds more blood thusm A
henee the change m densty and sharpress It 1s important to
distinguish such normal changes fram thase due to preumona of
atelectasis

Fig 11 ~Contrast cardsogrum left oblique nnterior pasiion
Diodrast was mjected into the cubital vem to reach the heart and
Iarge sessels At the moment this roentgenogram was made the
sght sentrcle and pulmonan artenes had just become flled
with the contsast materil The identity of the hncar mrhings of
the lung with the pulmonary arteries 1s demonstrated @ contrast
medwm tm brichid vem b nght ventncle dense from contrast
medum ¢ left ventricle dense because of overlappig of spme
d truncus pulmombs ¢ left pulmonry artery f pulmonaty
artery brinches which produce hnear marhings of Jung (Courtesy
of Ds Easl Miller Unnersity of Cahforma Hospatal )

Iig 12 ~Normal chest serught nght lateral posstion I edge
of scapuls ¢ sternum ¢ trichea f canna k shadow of heart
w lateral projection ) postersor border of hewrt 1 putmonary
artery small branch seen on end t branch of pulmonary artety
1 longitudimal projection m nght upper lobe of lung produc
mg normal triangle of radability astenar to large vessels
m nght mddle lobe superimposed on cardiac shados 7 nght
lower lobe v breast shad w nght diaphragm w left dia
phragm x thoracte vertebrae
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Normal Chest V arious Positions

Fig 13 ~Postere antenor view, upnght posihion normal fee
male a sternum near sternoclavieular jomt projecting to nght
¢ antenior end of nb costal cartilge not ossified ¢, bmn‘chus
on end producing circulir area of rarcfaction § hilus of nght
lung composed lirgddy of the pulmonary artery g arch of aorta
t+ pulmonary artenes longitudinal projection producing linear
shadows 1n lung fields & apex of fung m  nght Jower lobe
lung appetrs less dense just husond margm of breast shadow
(v) becruse 1t s uncovered n left lower lobe below breast
shadow (¢) & rcflection of shin over clavicle x end of trans
verse vertebral process superumposed on nb = arca of apparent
radnbility represcnting segment of normal lung surrounded by
blood vesscls often mistaken for cavity

Fig 14 ~Postero nterior view upright position normal fe-
male f ldft bilus shadow  § blood vessel on end wath round
shaply defined apperrince often mistaken for calcified Iymph
node 1+ normal blood vessels longitudinal projection A apes o
lung 1 subcliicular aren o honzontal mterlobar fssure be-
tween middlc and upper Jobes common n the normal lung
t_ameal cap _a pleural reflection_Breast shadows nd greater
radinbility of fungs beyond are 1s 1 Figure 18

g 15 —Raght oblique position patient with prtial funael
chest @ junction of manubrum with sternum & scapuls
b herd of humerus d calofications of costal cartilages g arch
of nort1 postenor portion g’ aortic window wath aortic ectasi
v breast shadow supensmposed on heart y descending nort
and mediastinal tissues

Fag 16 ~Left oblique possion a sternum b scapulr ¢ 112
chea ¢ nght mam bronchus ¢ left main bronchus trachea
and broneln are visuahzed because of ur content f hilus of nght
lung representing pulmonary arterv and large bronchn g de-
scending portion of aortic arch g aortic window I antenor
night border of heart L postcnor left border of heart 4, left
pulmonary artery z area of consolidation in lung

[Normal chest continuced on page 50
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Narmal Chest Anatomic Y orintions and Ariclacts

ANATOMIC VARIATIONS AND ARTFFACTS Na
merous supcrimposed shidows produce confusing appearances in
the roentgenogram some of which are shown here Stereoscopic
stadies Tnteral views and altention to techmeal detals tend to
mimmze such shedons

Fig 17 ~Effect of emaciation on shadows in the chest The p
tient was tall thio markedly asthieme and emaciited a shados
of seapulh supenimposed on the thorax <rfolds of shin on the
bach gue A distinet density often mustaken for abnormality
¢ area of grester radnbality representing Jung not covesed b
folded shin f diaphragms arc low owing to astheme build and
some emphysemt ¢ large vemns at base of nght lung normal
f calaification of first costal cartilige, normal i turd deerde
calesfication of other costal carbilages occurs somew hat later

g 18 ~Astheme patient @ edge of scapuls b shadow of
sternocleidomastoid muscle Taterally an area of mcreased radt
ability represents uncorvered apex of lung ¢, mpple_shadows
common 1n women occasional mmen these may be mistahen for
mctastases d diaphragms are low and therr attichments the
form of hmear vertical shadous due to emphysem: ¢, branches
of pulmonury artery h artefrct from defect ntensify Mg
screen
Tig 19~ xmnuulmdonimm_l;mxuihnu_mmul.\hgg_pﬂ‘f
monwy lesion b sternocleidomastosd muscle A shadow ©
brawd both outside the chest and overlymg the apex often mis
taken for abnormabty g end of first nb absence of caleficatio®
of costal cartilages causes apparent gap between nb and sternu
1 manubnium sterm projecting to left of aortic arch

Fig 20 ~Shadows produced by particles 1 clothing _I\_E_m“'l
‘ous nodulr depnities (1) appirently 1n the Jung sepresent smal
polha dots 1n clotlung not remeved for examnation Misinter

pretation of such extrmsic objects must be avoided
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ANATONMIC VARIATIONS These consist largely of
extra lobes and the nterlobar Bssures which secompany them
Two such anmtomic vanations are shown here Both figures rep
resent small sections of the Jung enlirged to bring out detal
«Tg 21 ~Azygos lobe An extra Jobe gp'\n(ﬂ_d_fmm.th&"g‘“
%> upper Tobe T TS oAl porbon b an anomalaus branch of the
D2y gos ven 1s found mn abony™ per)eent of normal individuals
Thus forms 1 reflection of pleuriiround it winch gnes 1 falciforn
shadoy ) ending mferiorly with 2 plumb bob-shped densty
{b) The mportnce of this obsen 1tion hes largddy an not ms
taking 1t for an "bnormality O
g 25 —Infenor_aceessory_lobe. In '\ppru“m:\(ﬂyq P
cent of normal indidunls the Tower lobe 15 divided mediav®
form an nceessory lobe winch may be unt or bnfateral ¢ ntet
Iobar fissure of nght mfenor accessory lobe extending oblique
from the dinphragm medindly to the root of the lung The shad;\‘
15 doubled owing to the obliquits of the fssure d horizontat fs
sure betw een nght middle and upper lobes This 15 normal when
1t is approumately the thickness of o hawhne as shown hese
The hine 1s doubled t of the oblig of the fissure
£ blood vessels of normal lung shown in ncreased detad The}
form 1 network of hncar shadows throughout the lungs becom
g fainter and narrower as they approach the penphery
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Bronchography “Normal

ANATONMY OF THE TRACHEI OBRONCUIAL TRFF T
these drawings of the major bronehy and their branches th
tanninology 15 adapted from that proposed iy Jackson and
Huber The numcneal desimation follows the phin of Bovdea
The tricher and major bronchinl branches e designated by
Ictter thie segmental brinches of the broncn are numbered a
proposed by Bovden ft shonld be noted that there are o
difftrences m the numeneat order from those recommended by
the Intermatioml Commutte

Tig 26A ~Drwwng of frontal projection (wd pted from Bov
dens work)

g 268 —~Richt Iateral projection

g 26C ~Left Titenal projcction

a trichar b_canmy ¢ nght man bronchus d nght vppe
lobe bronchus ¢ nght stum bronchus § muddle lobe bronchus
£ lower lobe bronelius 7t Icft mam bronchns 1 left upper Tobe
bronchus § limgular brinch of left upper lobe bronchus K left
lIowcr lobe bronchus

Scgmental bronchi right side 1 apieal branch of upper lobe
with two dissions 2 antcnor hranch with two dwisions 8 poS
tenior branch with two divssions 4 Iater1l branch of middle lobe
5 medil brinch of middle lobe 6 superor branch of lower Iobel
7 medinl bisal branch of lower lobe 8 antcrior bual 9 later®
basal 10 posterior basal

Scgmental broncht left side 1 and 8 apreal nd post
Dranches of upper lobe bronchus ansmg together 2 utendt
branch 4 superior kingular branch 5 nferor Iin_uhr br\nch{
6 superior braneh of left lower lobe 7 medil bisil branch 0‘
Tower lobe 8 anterior bisal 9 hiteral basal 10 postenor bis

eriol

[Bronel hy  Normal 1 on page 60)




posterior

268 26 ¢
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Rronchography “ormal

ARONCHOCRAIHY IN THE NORMAL CHFST Broz
chograms made by mstidlivon of contrist medim are faght
unportint m the dignosis of discases of the lungs particals
those rclated to the bronclny Ordmaeds t 1s not adusable &
fill 2l of the broncht smultincoushy as shown i some of thes
iustratiots Onls one hung oftan only one mam bronchus am
s bruches should be cvumined 3t one time By this messt
howettr the antire trycheobronchil tree can be dureethy vt
1zed and clearly delingted m the roent nogrim and the ot
wation of segmentid pathology w the fangs established 7
numernical dessgnation 1s from Bovden and the termmology
adipted from Jackson aud Hober to gne 1 scgmental deserph®
15 mdicted w the drasings m Figure 26

Tig 27 ~Bronchogrum postero ntenor view 1m0 2 chuld both
sides bong fillid 2t enct Note the dchmeation of the lme®
of the bronchus onh parth filled with the cantrast mediu
which coats wts walls Only the myor broncln we flled

Tyt 2% ~Bronchogrum normal feft sude only poste
tertor view 1w adult Note the whonzytion heyond the may
broncht wto the smadlor broncloles A certun amount of 8%
1s unnvond bl but should be mnimeed (Courtisy of Dt Wi
Ude € N Bormm md £ L Ahern St Mwnps Hospit
Alinncapohs )

T, 29A ~Bronchogram right obhque view left br
are shown

T 298 ~Bronchogram Ieft Iateral view 1t broncht o0

a trichcr I ewmn ¢ nght mam bronchus o nght upp
tobe bronclius ¢ stum bronchus f middle Jobe bronchus 8 o
cr lobe bronchus A left maun bronchus § left upper lobe bwaz
chus { hngalw brnch of upper bronchus A 1cit lower lof
branchus I extheter for mjechion m wrborzation from filting &
smaller broneln and broneloles n aheolw opificitod 1"
esophgas Small amount of cantrast ofters 15 swatlowed B}

I and 8 apical and postenor hranches of upper lobe bmnch;:
ansing, tagetlicr 2 antenor brwnch 4 supenor Iinguhr brand
5 wferor lingulir branch 6 supenor branch of left lower lobe
7 medul basil brnch of lower lobe 8 antenor basal 9 T
basal 10 pasterior basal

T At

onchi ol



{61y

Bronchopraphy “Sormad




1{o4]

S

Bronchography “armal

Posstsioning 15 of grait nnportee i demonstratmg alf
the hronchs and flms made an the Jeft mterior obhque of ntt
posterior obligue views w Al best vsmilize the nght bronelat
brinches Lateral and postero antenor ssews are also of g
unportine

Iy 30A ~Postero anterior view nght side onk nord
Lronchogrm

Pig 0B —Left antertor obhique vies to demonstrate then ¥
stgmentad branches

Mg 30C ~Tught postenor obligie sicw to demonstrate
nght segmentsl brmches Notu the arboruion prOdU
1. contr 15t medum extending mto the sudler bronchioles 3
to some dugrec tuto the aseolsm the tower lobe :

Ty, 30D ~fught hterd view Note the contris
the prachvmy which effectully demareates the 7
fram the mddic lobe

@ tricher b canm ¢ nght mun brondms d nubt upx
lobe bronchns ¢ stom bronchus f muddic fobe bronchus {
tower lobe bronchus & left mun bronchus dedhmeited by &
7 cathetir m arbonzition from filling of sm Jer bronelst !
rrenchymal opaificttion wd demaretion of fower Tobe

1 apical hreh of upper Jobe with two disions 2 antert
brinch with two dnasions 3 postenar branch with twe diisio?
4 Titerdd branch of mddle lobe 5 medind Dbrinch of muddle b
6 supcrior branch of lover lobe 7 medid bastd branch of 1o
lobe & anteror bisit @ Titeral basil 10 posunor hsal

t medmrn §
bt fove

IBronchography  Normal eontmued on page 641
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Bronchography “ormal

Lig 81 —Postcro witenor view with bihteral fillng w2
normil adult The entire tracheobronehnl trec 1s well shost
Mot onl_the smallcr bronch_but_the_aheol he been opacid
n_mmy_arers The Ditter should be avorded if possible 1
usually results from 1 contrist medium which 1s too fud from
coughwg, or from partil atelectasis Note the typical arborzr
tion (m) m the nght lung as the bronchioles and aleol 2
filled Fxtensions mto the 2lveoli as shown espeenally on the
side (1) my ramam for long periods

Fig 32 —Residual contrast after bronchography Todized &
had been mtroduced carher an the nght lung and somewks
more recenth 1 the Y Pt The fant residual shadows produc
by the remams of the contrast medium are well shown
right upper lobe (p) Such shadows my casih be confuse
with abnormalities of the lung On the left sude the clumps ¢
sodized o m the alveol are well shown (n) They can be
unguished from the usual cffects of diseasc by thewr mm&'
appearnce and the finely stippled shadow wlich contrast meG
um withm the aheolt produces Nevertheless as absorpti®
occurs the distinction between such residunl shadows
multiple nodular lesions m the lungs m1y be dufficult

(Courtesy of Dr W II Ude C N Bormm and E E Abe?
St Man s Hospital Mmneapohs )
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Itespiratory Tract Physiology

F1YSIOIOCY OF THE RISPIRATORY TRACT T
peculinities of the structure of the thoreie cage and its e
tonts mve 1sc to certun phenoment which bear xmpomml\c'
the mterpretition of the « ry findings i diseases of the chet
The norml ind pathologie phsiology of the respiratory tndt
much too complex to deal wath mom datal n this sole~
Noverthiless cortun salicnt considerations should be mento

Although the tracheobronchial tree tends to mamtam a €
tun degree of nodits 1t Toast i the Juger branches there
distimet difference n the divmeter of the structures dunng®
phuses of mspirition nd expration Dunng mspirtion the -
uneter of the tracher ind of most of the bronchi & disr
Turger thn durng cxparston Bt s importnt to bear flismm!
because of the effect of partsa) obstruction of the broneln on
lungs Toruign bodies tumors and other abstructise mecha &
which mu not 61l the trachien or bronchus dunmg the phase¢
mspiration often completely obstruct the sime structure dﬂf;'
the phase of expirition makang 1t possible for ur to he 1oh
but not ¢xhaled Turthcrmore since mspiration 15 2 n:l.m\;
achive process winle expiration s 2 passne one 1t 15 east
r to get mto the lungs thn to gt out On these mechw®
depends the phenomenon of obstructive emphy sema wich
duces mcrcased radilality of the affected portion of the bt
during cypration This 1s an important factor in the ciagnosis
foreign bodies and tumors of the tracheobronclual tree

The errculition to the lungs 1s 5o nich that 1bsorption of ¢
occurs with great rapihity ¢ven mirogen bung capable o“]
sorption within 1 fow hours Because of this wnd possibly &
because of the mston cffect of mucus m the broncht b
tends by cihary action to expel ur obstrucine atelectasts ©
develop ripidly When the bronchus 1s occluded so that air &
uot enter the alvcolar walls collapse shortly thereafter aﬂdh
phenomenon of sa calledd massive collapse” or atelectasts ¢
takes place

It 15 smportant to observe that both emphysc
tasis which poduce completely different pictu
density 15 concerned may anse from the same ¢

ma and atelt
res as far
tiologie fact



Respiratory Tract Physiology

at different stages of the process Thus a foreign body at the
outset may produce obstructne emplnsema because 1t s onh
meompletely obstracting the bronchus As time goes on wath
the development of mffunmation swelling of the mucosy of the
bronchus and collechion of dibns the obstruchion may beeome
complete following which atelectasis will supervcne Exacthy the
same thing oceurs with such lesions as bronchuat asthma m
which multiple plugs ma appear m many of the small broncin
producmg cmphysemt  the obstruction occassomally becomes
vomplite wd ateleetanis rephices the cplysemy A smbar
process mas tahe phice with tumors and bronchostenoses
The pressure 1 the pleural eavity 15 normally loss than at
mosphene pressure It 15 more negathve dunng inspartion than
during exprration The negatiuty of the pressure 35 mamtuned
by the ehisticity of the ungs which tend to retrrct toward ther
attachments at the roots
Becwse the thorax is a closed eage changes w the wta
thorcie content such as oceur when one Jung becomes uither
distended by emphysema or shruohen by atelectasts will pro
duce marked ehinges i the position of the medristinum and
durphragms and m the size of the intercostal spaces For example
with massne atelectasss of a lung the intraplenral pressuce on
that side may be reduced to as Iow 25 mius 40 wlile the nega
tne pressute on the epposite side remans the syme There s
naturally a powcrful tendenes for the mediastiman of at 1 not
fred to shuft to the sde of the lesion Simubaely the dinphragm
on that side aseonds beewse of the shup difference between
hor e and intes abd 1 pressure and thesd is a greater
tendency for the chest wall to colhipse All of these phenomena
are of the first wnportance in dirguosts
Changes m itrathoryae pressore as betwean mspreation
and vyprartion must ato be consdered  In the case of uns
Biteral obstructine emphyserna for cvumple danng quiet tes
pritien the mercxsed ntet abieolss pressure of the mohed
lun, tends to disphice the mediastmam toward the normil aide
Dunny evpration the medistivum shilts even more conspien
austs ta the normat side beeans: the ordimany mere se 1n oty
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pulmonan pressure on the normal side s less than the more
marhed mcerease which occurs on the abnormal side Dunng
mspiration the mednstinum s restored to some degree towasd
its normnl position beeause the pressures tend to be somewhat
morc equilized A pendulum motron thercfore occurs with 2
swing tovrd the abnormal side during inspiration and toward
the normal side dunng cxpiration A sl pendulum moton
occurs n obstructne atelectasts with the difference that at the
outsct becwse of the markedly dimimished pressure w the
atelectatic lung, the medinstinum 1s displaced tow wrd the ab-
norml side  In quict respiration the medinstinum s displa
away from the normal side In deep mspiration and expiration
liowerer the phenomenon resembles that desenbed above The
pendulum motion mw, be eviggerated of the patint expues
and then smiffs

The arculation to the lungs 1s such that changes mtr;
thoracic pressure on one side or the other produce mathed &
ferences 1n the amonnt of blood which passes through the 1
valied lung This ~ccounts 1n 4 luge part for mmy of ﬂ:ii
changes m density which occur 1 emphysema on the one han
and 1n atelectasis on the other In cases of emphy sem the @i
pulmoniry pressure 1s greatly ncreased beerase of distention,
and the result 15 1 tendency for the mnolved lung to bec"“}:
ischemie the blood being able to circulite through these vess®
to a lesser degree than on the norml side In such circumstance
the normal lung may appear to have an mcresed 1asculm;lh“’
which 1s due sumply to the shunting of the blood Exactly th¢
contrary occurs m atelectasis Here the markedly reduced mti®
pulmonary pressure causes 1 shunting of the blood toward the
side of the lesion and no doubt this increased flow of ble
accounts m large part for the greatly mcresed density of the
atelectatic lung Compressne atelectasis such as oceurs W
poeumothorax gives 1 very different picture because 1n this con
dition not only the air but also the blood 1s compressed out of the
lung As a consequence ordinary compressive atelectas:s does
not matenally increase the density over that of the normal 107§
unless some severe pathologic process was present i the 1u78
before the mstitution of the pneumothorax Agam the norm?
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lung appears congested owmg to the shunt of the eweulation

The capillartes of the lungs are relatnely permeable As o
result edem probbly occurs more readily i the hungs than
elsewhere This el sign of mam lesions 1s readily sisuahized

The pleural space although spoken of a5 a cavity 15 essen
tlly a potental space only Nevertheless sts physwolagy s of
the first importance and determunes i hirge measure the cunous
distnbution of pleural effusions within the thorax the position
assumed by air m the pleural cavity and the changes i appear
ance of the vanous Jobes of the Jungs under varying condations
Becanse m normt conditions there 15 constanthy 2 regatne pres
sure within the pleurat cavity the tharax does not act as « simple
contamer The tendency of the ungs to retract toward the meds
ashnum produces a distmetne pull of the visceral plevra away
from the panctal pleura At the same tune the phenomenon of
capillanty w5 sct up since these e tho smooth sutfaces m close
contact As - result of these factors fluids and awr 3a the pleural
cauty do not distnbute themsehves 23 might be expected of
geavify were the only factor imolved Graut of course everts
an important effeet but the effect 1s neutralized to a considerable
degree by the relatne differences tn potential negune pressure
n vanous portions of the thorax Although the pleural cavity
communctes threughout and thescfore the pressures wathun 2t
are equalized the potentnl negatne pressure may be much
greater wedl out at the inferior costophrenic stnns than for ex
ample s the maddle of the thorax Such differences are Largely
sesponsible for the tepical cunve of pleural flud The negatine
pressures howestr depened on a retention of the elastity of
the lang Changes m the lung such as occur with chrame edema
fibrosts emphysema and atcdectrsis elmmate most of the chis
Gty thereby distorting the typsen] distribution of flusd or air
in the ploaral ety

Linally it should by noted that the lung s fixed at the root
but i€ rerdily mobile Qseniere untess bound down by adhesons
Obwsoush the presence of Adhesions either atound the mediasts
num or m the penphert portions of the plenra will modily

greath the anflacnces which the phvsiologie factors akrcads oted
will exercise
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segments arc often deprived of therr blood supply sufficenth
to produce sequestration followed by cystic degeneration brox
chicetasis and bscess formation

2 Pulmonan arteriosclerosis

A\ pumany disease of the pulmoniny artenes which may be
the result of prolonged hypertcnsion or due to 1 more specc
disease such as svphihs produces marked changes espeetlh
thickenmg of the pulmonary artenies They become distended,
therr shadows are far more promment than normal and ther
pulsations are greatly mereased Such lestons of the arteres com
monly proceed to obliteriting angubis of the smaller pulmonary
vessels so that sn the Iter stages there wL“_“L“mmn.ﬂf—‘h'
vasculir shadows in the puspheny MIM‘”;
dary great mcrease of thar size centrally  Almost iy nabl
sz Tcd it swel - condition re distmetive changes In d:; |
cadie outhne indicating 1 nght heart enlrgement, s0 ¢
cor pulmonile

3 Artenial diserse sceondany to cardiovasculir disorders )

With many congemital lesions i the heart plmcuhrl\ Pa‘e[[:
ductus artenosus and interatrial septal defects there 15 2 el .
to nght shunting of blood with  resultint ncreased pressur
1 the pulmonary arrculation so that the pulmonary arteries .
come exceedingly prominent In pulmontry stenosis the re\t’r;
1s_true, the lincar shadows of the blood vesscls bemng greatly
decreased m sida As a result of pulmonary stenosls’t_lﬁfj;.‘,m%
be a_compcnsatory_ dilatat: mL_QLﬂ]Lh(mLc]u'ﬂv'lL(i‘E?}.-‘!hlc
may _eventually produce some hnear marhings m.ﬂl("‘_]“"'h;c
These are usually much narrower than those cwsed by s
\y] normal pulmonary arteries and run in much strughter Tin
i&\/ rather than rdmtmg from 2 central pont

T

4 Passne congestion
Dilatation of the pulmonary vems almost always acCﬂms
~ pamed by enlargement of the hilus shadows of the lungs OCC";
with cardiac fallure Dilatation may be the result of IEL‘OE’“t
able cardiac disease and may also occur without appzlrﬂln
cardiac disease caused by sudden overloading of the crrculatio!
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and smudar p Ad e iff between the
shadows resulting from diatxtion of the pulmonary vems and
those crused by enlrgement of the pulmonary artenes previ
ously described can wsually be made out the veras aeg Joss
sharply defined and there s a tend to d an.the

5 Palmanany edamy

As n resalt of cardue faslure newrogenic disorders disease
of the hdneys hypoprotemenua of v trious engins and surgeny
and especrally as 1 result of the overlording of the crculation,
fiwsd withwm the aheoli 15 increased Although primandy vaseulie
mongn the mamfistatians extend beyond the vessels mto the
lung pwenchyma Edema may result fram passive congestion but
150 takes place audependently

6 Pulmonan mfrets

Infarction of the luny 1s mother fesion which s pnmanly
the result of a vaseular disorder but affects prncipalhy the tung
pirenchymn Hemorh igie eaudation into the alyeols results from
thrombosts or embolism i A pulmonin vessel thus produemg
a vtry extensnc shadow m the Jun,, Embohsm without mfare
tion My ewst symploms but ne merersed density 1o the Jung
w fact the wer of wvohement may show an creased degree
of Tadinbahty wath abisence of all sascular shadows sn that 2w

C Tracif oBnpoNCIEAL LESIONS

1 Bronchitis

Inflnmatony lestons allecting the broncln themsehes such
s acute and chrome bronchits show relatnels hittle change in
the roentgcnogram  Commonh  at lewst n the acute stages
wtive congestion of the vessels causes a distinet increase
the size of the sviscular markings The broncln often become
wore tistinet beewse they ase Blled with purulent utd and
then arc bardh distingmishable from the vessels surronnding
them In the acute stages of bronchnts some e motthng of the
lung myy sherclore e present o chromae bronchitis the so-
cled hnewr markings appeas to be distineth fncrcased and
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thickened probably ow ing to changes mn the walls of the brosch
aud to the penibronchial mfiltration which results

2 Broncliolitis

Imolement of the bronchuoles may oceur as an awte
chronie process The termmal bronchiole may be filled w
purulent exudatc with a tiny ptch of pncumonia around t,
it may become fibrotic nd orgamzed 1 a more chronie st
Mumerous fine nodultr lesions result which resemble the v
miliary lesions considered under parenchymnd diseascs (p 6

8 Bronchicetasis 1

Dilatations of the broncln producing cavity Uike arcas may
present There s 1 great varabiity an these manifestations Tt
are more common in the lower than tn other lobes but may o
m the upper Jobes de pending an the onigin of the bronchiecst
Usually they arc Walateral Hthough umlateral umlobar i\:
even segmuntyl bronchicctasis may occur In the last m?n;l;:n
types evidenee of bronchostenosis from exther tumors or 3 :
matory lesions cn often be demonstrated Bronchography 1
the first importance n the diagnosis of bronchicetasis EX("E
um the most scvere cases st 1s nisky to base the diagnoss B
bronchiectisis on simple films of the Jungs and st s \“‘t‘j‘;u
mmpassible to exclude mimor degrees of bronchiectasts w1
usig a cantrist medivm

4 Cystic bronchiectasis f art

A type of Lronclnectasts 1 which the smaller brond “h:m
dilated and therefore have thinner walls 1nd Jarger cavities lA]
#s usual 15 commonly referred to as cystic bronchiectasis .
though some of these cases may be congental the vast Tnt
jority are acquired probably duning early hife They P'esh
‘thc picture of multiple small honeycomb Iike arr sacs dl“’“ﬁw
out the Jung, Bronchographiy 1s of the utmost value 1n determming

the nature of the condition

“. & Bronclnal asthma ol
Witlin the broncin bronchography reveals charactenstic m y
) tiple obstructions which are the result of the hardening of exce

stve mucus mnto plugs The lumens of the bronchi of the thid
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d fourth order 1re commonly obliterated 1 widespread areas
the lungs so that 1 contrast medtum discloses a snub nosed
¢ll defined obstruction m many bronch

Secondary changes m the Jung parenchym are extremely
smmon 1 the presence of meident bronchal Jesions In bron
hiectasss for example eavitation and similar lesions of tus type
cour they are discussed under parenchvmal diseases In bron
mal asthma also there 15 almost smvanably a good deal of em
hysems and often some atelectass

€ Bronchostenosss mflammatos

Constrictions of the broncht mav occur with diseases stch as
uberculosis ind nontuberculous abscess or as end results of
rauma  Although the stenosis atself miy be demonstrated by
ronchogriplny or body section voentgenography  the mmjor
ocntgen fndings depund on the secondary parenchymal mam
estations 1 e c-mphgkema atelecthss abseess formation bron
hiectasss nd canmfitadion

7 Tumors

Both bemgn and malignant tusmors occar particul ik the so
cilfed bomsgn adenoma and caremoma As i bronchostenosis
the tumor stself may be demonstrible 1n the lumen of the bron
chus but the most important chinges oceur m (he hings sccond
ary to the obstruction

8 Yorugn bodies

Mitllic foresgn bodies are casihy recogmized  Nonmctafln
fecan bo gl\mn be determined by the sccondany chnges i
tlte lungs pm:@ wly emphysema and atclectasis

9 Congemtal defects .

Anomihies wnd antomie s anabiens n the dovdopmant md
dustrihution of the bronchs are exceedingly common They may
or mu vot be assacaited with anomalies of the v seular supph
of the lungs as wall Absence or maldeselopment of a bronchus
5 uot at all ree 1 1 man brouchus 1€ imoheed the Tung may
be entrrehy hiehint, {aenesis) or rmodmrentan. The mediistmtm
wall b displiced toward the side af the uadeveloped han to 2
miked degree That Temthoras will be evoredimgh dense

s

5)
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while the normad lung will be groath oxpanded and will bt
towrd the hnormil side Anomalous dovelopment of smalt
brouch muy result w1 cvst of the lung withy ats chractens®
apperine Ncorotic or ¢ystie arews m the Jung my daek
s 4 result of i anowalous hronchnl distrbution  toreth
with m momalous or completcs absent blood supply to &
portion of the lung Sprofic bronchogeme evsts not conaeete
with the lung wd asualls not commuiciting with the hronch
tree accur w the medrstmum These arc essentully dupheat”
and often Cinnot be destmgzushed from mophagml and gastr
oy sty oceurnny, momuch the sune locition nd g much &
sune lppl 15 INce

D Pareacnyyvar Lsions
Abnormilitics of the pirenchyma of the lungs may be clis
fied according to certun pathologic processes which should !
ascertuned to clanfy the nature of the un'darhmg discase The
can best be clissified under the follow mg headings

» 1 Emphysema,

1 The observation of emphysema—local umlateral or genesd
15 of the first umportance in determination of the pmf"“d‘
abnormalities 1n the lung The ghagnosis is bised targely on
foss_position of the diaphrigms the wncreased width of the u®
spages the tendency to an clongated parrow centra shndf
and the mereased promsnence of the hinear manmgilLf}he 13”
wath mcreased spaces between the markings The Foot shado:
are usully somewhat merewsed with emphysema The acty
radiabilaty of the lungs 1s distinctly mcreasmﬁ’rhns 1s relatne
easy to determine when the process 1s unilateral thus Pemum'
comparison with the opposite normal lung When the P“’Cﬁ;
bilateral a general knowledge of the normal radiabthty ©
lungs with a certam type of exposure must be depen
One should bear 1n mend however that variahions 19 C‘P";‘:
of the roentgenogrums and sanations m the thackness of the C’:“
wall will produce stnkang sartions m racibahty of the b
The density of the centrl shadow of the thorie my be v ifr;

an sndes for comparison of penctration and from that the @



Diteases of Bronchi and Lungs

f d g the appearnce of m
rexsced radxabzht) of the lungs can be determimed E\n approu
nation of expuation 1o SpIration 1§ charictenistic of emphysema
nd can be <& 2 best by There
vl be a marked dimmution n the smotion of the diaphragms
urthermore the degree of radnbility of the lungs will change
ery Inttle from one phase of respiration to the otheg}
| By fluoroscopic exammation the degree of motion of the dia
shragms the shift of the mediastinum from one side to another
ind the effects of expuation on the density of the two lungs
an be studied Such obsernations are ghly significant m the
Jetection of emphysema erther local or generalized §
@} Locahzed emphysema
Partial local obstruction of a bronchus such as may occur
sith tumors mflammatory stenoses pressure defects and con
,enital Gbnormalities of the bronchr produces e Jocalized duten
qon of the lung Such Jocahzed diatations may be blebs under
e pleura bullae wathin the lungs as occur secondary to long
tandmg emphysema with ectasia of the alieoh or actual bal
coning of the hung
&) Umlateral emphysema
¢ Emphysema of one Jung 15 most commonly cavsed by a for
~ 1gn body in the bronchus and con best be demonstrated duning
1the phase of {The ph of obstructive em
“pliyseta has already been diseussed } A sumlar change tokes
¢ place wath tumgrs of the bronch: and mn occasionil cases of
» bronchia? asthma when the bronch: on one side are more ob
structed than those on the other producing a difference 1 exps
“ration
5«, Ou(shm}mg char of unik ! empt are the
1 d of the it away from the side of the
»wlesxon and its pendulum motion dunng deep respiration |
«  ¢) Duateral evaphysema
s A forgn body w the trachea which 15 only partially obstruc
t bve my produce em—h\sem.:z uf bnth Iungs by the same mecha
,lmsm as that described p puadovical change in the
ysge of the heast_which apmn:mlx be comes smalles omes smaller in r in expiration
?
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Discases of Brancht and fungs

thin i nspiration and the mabilits of the duaphragms tone
upwrd dunng expiriton charctenze the Jesion

Bronctal sthmn 15 8 common cruse of bilatersl generslz?
umphnsemn following purtial obstruchion of many of the soile
bironcht Sthcosts and other fbrotic lestons of the lungs @ whe
there 15 obstmctns_around the medmstinam maj produce b
el emphysema There 3s also a gcncnhzrd noaspecific 1
physema most often obsened in oldprindwduals the caused
shich s unknown

o) Compensatory emphysemt

As a result of atglectasis aither obstructne of compres
myolung portions of the lungs compensatory distestion olﬁ—1
remuming lung segments iy develop The changes I® b3
thoracie content myy thus be equatized  Such campensdt®
phenomena are prticutwhy apt to occur w cluldren For &
ample atelectasis or fibrosis of the nght upper Jobe may ““;
sterhing distention of the muddie and lower lobes which final
§11 the cntre hermthorax Sumihly marked atelectasts O 5\11“'9;
of one lung often causes emphysem of the contrahterat "
which then expands mto the opposite hermthorax ¢ven hern
ing through the medistinum

¢) Cystic arcas in the lung .

With congemta] or sequired.air-cysts of the fung lnrgcmﬂ’”‘
of the lung field may be emphysematous that 15 there 1
of the 1hveolt winch break dowsn so that2 well cacapsvlated &
of radiability results This resebles casitation 1 the lung
ifffers m that there 15 no fwd and no particular capsule c“:
for the surroundmg area of somewhat atelectitse 1ung
areas may be single or multiple

ot

2 Atelectasts "

A festation of many pul dhscases ﬂy
as the pnmary change nadent ta the discase or as 2 CO“{)!ZI
tion of anather process 18 obstructive atelectasts 1t may -
fned as an_mirless condition oJJeJI&IxJn_ﬂ‘?IC‘!Jt!‘:;ﬂ:f
walls are 1n close juxtaposition because of obstrughal——.
sflow of air It slTau,ld 135 ‘soted that ateleate does not €




Discases of Bronchi and Lungx

the presence of some find wathin the ahieol: and that 1 the
presence of obstructive atelectasis there are usunlly some reten
_ ton of flwrd withn the bronch and 2 greatly anereased relative
" amount of blood m the affected portons of the lung As a result
of atelectasts the lung density mereases grently, probably owing
to the jncreased amount of fwad m th the lung rather than to the
wereased density of the actual King Gssue The nature of com
_ pressions of the Jung such as occur with a pleural effusion or
x1s quite difk although 1tel may be
pmduced Such compressian excludes both blood and aw from
the Yung and therefore produces a dfferent picture
Ci ph of the portions of the
hang 1s common with atefectasts
@) Localized atelectasis mny be due to obstruction of a smalt
bronchus from such lesions as tumor localized foreign body and
~wnflymmatory _stenosis Such atelectatic “areas may be esther
- single or muliiple and they commonly mvolve those segments of
vfthe lung which correspond to the distribution of the bronch:
- b} Massive atelectasis refers to i olvement of an entire Jobe
| ~o¢ an entire tung and most often results from obstraction of one
.4 of the lasger bronchi as oceurs wath tumor or foresgn body or of
many of the smaller bronch: seattered throughout the Xung as

accurs with postop TNASSILE 1 and b \|

hmsthma In some cases of poeumonta especially - children
o atelectasss 35 present at the onsel or_occurs as a_compheation
The displ of the t and heart toward the
? ysude of the Tesion the upward shxftmg of the affected dsaphragm |
* sand the p g of the are imy signs of um
J"" Iateral atelectasss,
B4 c) Patchy nlelectasxs
Multiple areas of densty may be observed diffusely scattered
dmmgh both fungs They are often associated with asthma owing
4+ 10 srregular obstruction of the broneln from mucus plugs It
,n‘ should be noted that m asthma onemay find erther cmphysema
u/ or atelectasis_ar both dependmg on whether the plugs m the
W or partally ob

A/«rv‘ 3 Edema of the lungs
W
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Discases of Brouchi and Iunzs

a) Ldemn bas alreads been disenssed undder vascular changes
Regardless of the cause 2 small amount of fnd accumulating
each of the abeoh my gise 4 fine, mottled appearnce to the
g_sgg When present i a hrge quantity a massive homogeneous

ensity 15 produced 1t 15 notable that edemn seems to affeet e
soner_twa thirds of the lupg field rather Unn the sen oo
partion winch tends to muntain sts acrition Thiss often sigaf

, cant sn differentind dingnosis

b) Infl y fhmd tates im the lung especalh 2
severe cases of pneumonnt so that the Aleol: throughout both
Jungs may be filled to 2 considerable extent lthough the actul
preumont 15 more localized

4 Consohdations

Areas of density of varying degrees sizes and locations @
be due to \lmost any type of mflammatory process These ares
result from = replicement of v i the alveol by miflamemato
tissue or flud and re most conspicuous in the poeumanis
They are hkeh to be {Mrb_jgwggwl}omngcucnus—ﬂﬂd s
mental in locihzation, In the ¢ whust stage of consolidation o
WTiatiom thre ss often morcased visibility of the W7 !
bronchs which stand out 1 contrist to the decrt 1sed radribld
of the exudite flled lung parenchyma around them

5 Pulmonary wfiltration

4
Increases in density accompany ing the fimear markings 0(; “{“
tungs are common 1n many diseises Such parenchvma! shadow!

Al
are most charctenstic of pulmonary, tuberculos:s but ma)fbm
oceur with pecific_fibrosis 4}_preumonit 2o

chiectams siheosis ind many ather mflammatory nd granmst
processes of the lungs They differ from ordurwy consahdam:z;
in the tendency to & hmear pattern, the lach of great density 3
the rather hard sharply deflned shadons

8 Fibrosis e
Increased fibrous tissue ta both lungs frequently causes ol

08
ffuse accentuation of the linear pattern of the Jungs It 15{1““‘
charactenstic of preumocomosss but may alsa eceut wil >

il
terstitial_pneumoma tuberculosis and any other lesions ¥
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Diseases of Bronehi and Lungs

end to cause mncrease of fbrous tssue m the lungs Some in
areage w the lnear pattern occurs nogmelly vith age no doubt
related to repeated respiratory mmfections A smmlar process which
is almost mdistingmshable may occar with some of the lym.
phatie lesions sach as those resulbng from ersthemy nodoswm
sareqrdpsts leubernia podyeythemia and the reticulogndothehoses
Frorosis of the lungs 1s an unportant feature of the lung findings
assocnited wath cystic fibrosis of the pancreas i voung children
Masane fibrosis of the lungy produung tumer hke densities may
Ltcur with pneumoromoss or with pord prewmomtis

7 Tumor

Masses resembling_consohdations but distmpmshed by _an
expanding cater hosder may be obsersed w the lung These may
be due to actunl tumor growth m the lung most commonly seen
m primary_¢ st and lymphoblastomas The
shadow 1s due to the replacerent of aw m the ahveoh by tumor
tissue In some mstances the masses are mdistmgurshable from
chronte onsolidations and tuberculosis of the podular type but
the shadows of most tumors axe so sharply defined so wntform
m dennty and present such obviously rounded outex borders
wdicating a growing mass thit the dingnosss e be cstabhshed
‘More diffuse tumor anasion occuss with multicentric +h eolar
cell o and with pull ad: visuahzed a5
generalized often wregular masses 1n both Jungs

" § Nodulations
Nodular Jesions m the Jungs may be laead or_generahzed
* They may be very small er quite hrge The most strhang vodulas
+ lesions are of course those assocuated with milnry tubesculosis
i shich mumerous buwy, d are wid vd_through
“both bungs A smufar process however may oioer wath ppex
“mocomoss metastatic tumors and sarcoidosis Wth acute bron
chiohitis ruttiple small nodular arers may be present probably
cansed by puralent matemal accomulited w the termmal
bronchtoles and surrounded by a small are of pneumonia
t Larger nodules occur with diffuse metastases from malignant
#tumpes muttiple_smll shscesses of the lungs multiple small
5
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Discases of Breonchi and Iungs

farets bronchopniumonit ant the round focus n&du}lr tvped
tubereulosts The nummaular form of tuberenlosss whichmay b
single or multiple 15 sl dnrcienzed by associated chares
which permit ats identification In certan nstances of pnegmons
the shadows may present 1 nodulir form

Solitin nodules occur m the hing as 1 resvlt of pumers
causts such 15 tubcrculomt other grnwlomas s wssated &
fibrosed cyst of The Tang ponphcrl adonamt_hmartoms st
fry metists and penpherl_caranom The prestace of &
scnce of mihgnancy m such 4 nodule is of the first mportant
m differentinl chagnosis Venv often this differentiition canet
be made but evidence of the nodale should fead to furthes ®
vestigition  sometimes n exploritorns oportion with bope
bung necessin

9 Cautiton

Arcts of tissue destruction usills but not necessiab
taming both gas nd fhud are seen m the lungs There 8
shadow of greathy mercased radinbihits_contasnin, '
s The mterface betsseen flud and gis can be demonstrat
with the patient i the upnght or fateral decubitus posite®
Such cavities are usuilly 4 result of tuberculosss ng!@i“iﬁm
pulmonany abscess, fungus wiections bronclxlcclajﬂbs_cﬁiii
Wd commumeting Jung &5
&ither acquired or congenital Rarely _ecl '_‘_'_Q,s.g.ﬁmsw
flmd level m the lung Deomod cysts, in vate nstances €%
what appears to be 1 fhud level but s 1w fact due to 95
within the cyst which floats to the top with the pat ent UP”d“
nd demonstrates a dilference 1 density between it 4%
remamning contents of the cyst ¢ e

Caysties must be distinguished from focal arets ©
physema pneumntoceles subpleural bullae and localuzed P“%
mothorax The presence of find 1s helpful The thick wall :1‘,
associated consolidatis e or infiltrative changes commonly pres
also permit the distinction to be made

10 Calafications od, 000
Areas of 1 density ct 1zed by 1 stippled-

oo




Diseases of Bronchi and Lungs

omogeneous shadow usually with an iregular outer border.and
vith_much greater density than that_of any other type of put
nonary lesion can usually b. recogmzed as being due to the

tepositron of calcium These are most often seen fo]lcwmg'ﬁ‘ber
ar

wlosts, but other lesions, mcludimg ‘Tistoplas
i costs and old_non lous cavitres probably

anse stmilar calcthcations They may be Joctlized to 2 small area
't scattered throughout both lungs They are often assouiated
with caloium deposttion i the lymph nodes around the pen
sronchial area and in the pentracheal regwn@gcahzed calafica
10n within a nodule suggests that 1t is iflammatory partieularly
f the calesfication appears m ringlike fasthon
s stippled the porsbiy of humartoms 2 Jemgn lumer of. e
ung_should be considerey ensities characterishic of bone oc
astonallv occur 1n sarcomatons metastases Caletfications occur

u the pleura alse they can usually be distmguished by thewr
-arge size Rat appearance and great denstty at the penphery]

/11 Forexgn bodes
5 Opaque foreign bodies such as metallic objects 1n the lung
cwe readtly recogntzed by thewr density Vegetable pasticles peces
»f wood and other types of nonmetallie forergn bodies may not
»se visible even within the lung field Occasionally one may see
*he density of a structure such 2s a bean withm the trachea or
toroncht when it 15 Just properly projccted agamst the air within
s he organ Generallv spealang f the forergn body 15 nonopaque
. he chagnosis must depend on secondary changes produced 1n the
dungs such as emph 3! abscess and fi

12 Displacements and compressions of the lungs

Changes of pressure in one or both pleural casities mav be the
result of pneumothorax pleural effuston tumors of the pleur or
fung atelectans fibrosts or emphysem: of the lung These
~hnges are ‘manifested by elevation or depression of the dn
#phragm and auspl of the mediast: toward or away
it from the side of the leston depending on the nature and posttion
of the process One lung may be displaced and compressed by a
pleural process for example while the contralateral lung over

3
:

83;
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distends for compensation The nonmal lung may then hernt
mto the contrilateral hemthorne Shifts n the posibon of &
meditstinum and diphragms duning respiration must be dt
served beciuse they are of the first importance m dugnosse
obstructine_emplasemt obstructine atelectasis pleural e
and pneumothorix




Diseases of Mediustinum  [85

scupymyg the cenwral portion of the thorixw the trachea mam
oncht heart great vessels and other constituents of the meds
“twnm may be afiected by disease which 15 pnmary m these
~ gans or secondanly by processes i the lungs and pleura
Primary lesions of the mediashnum may be the result of
auma inflammation or tumor farmation Rupture of 2 bronchus
ng or esophagus whether from trauma or from disease may
use emphysema of the med 1 tissues hy of the
r along the vascular trunhs mte the mediastinum Emphysema
the cervical tissues 15 often associated Fludan the mediasth
m also results from rupture of the esophagus bronchus or
ug or from extension of wi 3 processes Local
1th abscess formation 15 not uncommon m the mediastinum
Masses 1 the mediastinum that 15 local enlugements of the
niral shadow may result from abn;rm_aL enlargementsdog m
ansic steuctures such as the thymus thyroid and aorta and from
.mefactions of the lymph mxcﬁ surcound the traches and
oncht The lymph nodes may be enlarged by nflammation
wch masses are usvally caused by tuberculosis and less fre
1ently by sarcosdosis and erythema podosum Many of the fun
15 mfecthons also cause lymph ll”m_lg}g@efachon CalosBeation
+ the lymph nodes usually signifies a Brat snfection tuberculdsis
at may also be due to histoplasmosis. It 1s important to distm
wish small lymiph Hode enliTgements from the shadows of nor
12l blood vessels
The lymphoblistomas_cluding Hodghins disease lympho
weoma, alenk leukema and leuherma_are causes
Elymph node masses 1n the mediastinum  Frequently the med:
stinal lymph nodes are the first group myolved and may reprev
nt the only lesson They are among the commonest sites of
seabzation of lymphoblastoma
Tumors meluding neurofibroma fibroma and fbrosarcoma
poma th and sympathicob must be diste hed
y differences in Jocrtion swe and Assocmted changes Congenital
ronchogenie and gystue cysts devmond ¢y sts and teratama also

 SEASES OF THE MEDIASTINUAM The suucmreS\
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Discases of Medlastinum

occur Tumors of the csophagus may manifest themseles m
mediastinum
It should be noted that mediastinal mnpvc-mn—pnm\me!r'
abscess and tumors around the thoracic spme cause shador
simulating mtrinsie medistinal lesions These can usually beds
tinguished m oblique and lateral positions and by further re
gen study of the appropmate structures
The secondary effects on the mediastinum of changes &
tungs and pleurn are often crucial dingnostic features of the ds
ease process \Many of these have already been discussed Go
erally speaking with atelectasis fibrosts and (ﬂc_r,mg“”&’;
rocesses 1 the lungs or pleura the mediastinum s displt
towrd the side i Tesion \Witl emphysema_preumotio

pleural effsision and massive expanding tumors_of the luag?
pleurt the_medistinum 15 displaced wy from_the_abnom
side The effects of \arous lesions on the motion of the medix®
num have been discussed It should be noted that m\l’lch_ﬁihfz
pencarditis and pleuntis may ctse fixation of tl\c_mcdmh!“‘;
ta the extent of elimmating all motion and presenting dispi
ment o
Hernntion through the mediastinal tissues either anten
or postenorly will occur when there 15 excessive pressure m;
hemithorax as with massive pneumothorax or extreme umiaf .
emphysema or when there 1s marked diminution of pl‘fssu;‘
one side as with massne atelectasis or extreme fbrosis o ;’:
lung Either the pleura alone with mir 1t as m pneumlﬂ-h‘7

protrudes through to the opposite side or the whole fung exter
through the mediastinal defect



Diseases of Pleura

JISEASES OF TME FLFURA The chief lestons 1
"olving the plenra which are of nterest from the roentgenologic
tandpomt are {1) edema and findhenming of the pleura such
“s occurs with acute fibninous pleunssy before the development
f pleural effusion (2) pleura! effuston of any ongm {3} chrome
“leural thickening and adheswns (4) preumothorax (5) caler
1cattons and {B) tumors
Tt should be bome m mind that m many cases of pleunsy
~here may be po x ray changes whatever Complete synechia of
“he pleura may ctuse no changes i the reentgenogram other
han a shght decrease m radiability of the lung Changes m the
wlewra however may be mamfested by reduchon m aeration of
the lung on the mvohed side owing to dimmshed expansion
“~aused by plenral !hxc'ixemng‘z\ shghtncrease m density through
mut the lung field may also result from generalized plewral thick
rmag
¢ Fhud i the pleural cavity regardless of its ongin and char
awter gres a stoking and dignoste picture The character
Aaries according to etology For example hemorrhagic effusions
#occut with traumz tumor infarct and tuberculosis Purulent and
erous flwids are usually the result of mfections erther primary
» the plewra or dary to tuberculosis or p of the
ungs Transudates mry be associated with congestne cwdie
~alure constrictive penicuditts disease of the kidnevs cirrhoss
i°f the liner abstructions w the medsastmum from masses or ad
« hesive processes and wath plevral tumors
o Begardless of the nature of the Amd the density of the shadow
'S much the same Differences in distrsbution and in the shift of
fwds depend somewhat an the character of the fand With the
developntent of fibrn adhesions are produced which may eventu
ate m encapsulation These are usually the result of empyema but
may occur With tuberculosis and are not uncommon in Jong
standing cases of heart farlure
Awr m the plenral cavity xesults from erther spontaneous or
fraumatie rupture of the lung Preumothorat oceurs spontane
ously n apparently normal indaduals but s most commonly
wsoetated with tubercnlosis The mtroduction of gases mto the
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Roentgen Interpretation: Procedure

pleurl cavity for dingmosis or thesapy must alnays be che
by fuoroscoprc nd radiogrplie cuimmation Usually v
to the pressure factors i the thorix smalt amounts of gut
the pleurt are more readily demonstrated 1n cxpiation th?
wspwration The sume 15 true of mednstinnl hernma induced
masstve pneumothorax

Calafication of the pleura may follow trauma with the
duction of hemothorax or develop in old reas oY fubereulon 2

“nontuberculous empyema The appesrance 15 Tizatre becaust
‘the wreguiar deposition of the plaques of calem

Mesathelioma occurs as 1 pnmary tumor of the pleurz bt
rare It usually produces masses on the pleural surfaces and ¢
causes pleural effusion Such tumors in an carly stage ¢ ¥
locahized but soon mnolse large areas of the pleura Seconds
m ohement of the pleura from lung and mediastinal m’
common Lffusions often hemorrhagic may be the chef m
festation

The pleara ss secondinly mioled 1n many pulmonasy £
cases and the pleuril changes may be helpful 1o different
diagnosis

INTERPRETATION OF "DPNTGFNOCRA}!S oF bL
CHEST A careful analyss of the results of fuorose
and roentg hic ev som of the chest 15 necesssy

proper mterpren!‘mn To obtatn the most yalue from the
genogram of the chest 1t should be obsened m orderls routs
and certamn pomts should be recorded In general cOmP‘“j
should be made betw cen the two sides of the hermthorat and
\wsth the normal roentgen appetrance of an ndnduoal of 5%
habitus

A In postero antenor_views the following speatfic P
should be observed (1) Posstion of the trachea {2) Positie®
the medmstinum heart and farge vessels i inspiration and ”’!
ration (3) Position of the duphragms (4) Width of the“;;‘
mterspaces (5) Relatne size posshon and density of root ¢
ows of the Jungs (6) Degree of radabnlity of the two Jong®
mspiration nd exprration {7} Size mtensity and P"S‘“M’



Roentgen Interpretation Procedure

ronchovascular markings Changes 1n these shadows n vanous
ortions of either lung must be observed and therr density com
ared with the remamnmg normal portions of the lungs or with
1e standard normal chest Differences m swe nd intensity of
sadows caused by the vascular trunks i the three dnistons of
e lung should be observed Absence of vascular shadows or
1de separation of one lmear marking from another 1s of con
*derable importance (8) Logal changes of density it the Jung
‘he character of such areas of increased or decreased density
“ould be recorded according to the following scheme (a) de
ree of density (b} sharply demarcated or hazy (c) nodular
hinear or infil d) h or lack of unt
srmity (e) rounded or wregular shape (f) umiformty or lack
¢f uniformty of size (g) number of lesions present (/) lobar or
bular distrtbution (1) position of density () presence of cavi
~ion (k) presence of calerfication (9) Changes 1n the peripheral
flewral shadow (10) Changes m position and density of wter
sbar fissures (11) Adhesions to the duaphragm (12) Clanty
v the costophremc and cardiophrenic sinuses
¢ B In lateral vieses of the chest it 1s important to observe
1) Position of the cardiac shadow in relation to the antenor
hest wall (2) Posttion of the trachea and 1ts clanty (8) Costo-
ohrense angles both antenor and postertor (4) Size and demar
#atton of the superimposed hulus shadows of both lungs cluding
sbe pulmonary trunks (5) Presence or absence of mterlobar fis
. ure shadows (6) Posttion and character of the shadow of the
ternum, (7) Lordosis or kyphosss of the thoracic spine (8) Pres
j4pce or absence of areas of density or increased radiabihity with
Attention to the features of such 2 area hsted 1 the preceding
waragraph
" C Similar observations should be made m other views
i

!
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Vascular Leslons

VASCUL AR 1ATTIRNS OF THE fUNC 15 CONGTNITY
BEART DISEASE Increased or decretsed flow of bl
thraugh the hungs bis 4 profound cffect on the shidows of &
pulmon sy artunes Pubmome stenosts whiether asohited or asoo
ated with other difects as s tetralomy of Fallot produces &
extrane dimmution w the e of the bload vessels In so
cases the pulmontrs trunk or cven one of its majar branche
mn be enluged s 1 result of post stenotic dihtation but
peripherat sessds will be obliterated to such o degreeas o
the lung fidds cxtriordainwnly elew s ppearance must b
chistinguished from that scen 1 stmple cmphysuna wluch ¢4
blood vesscls are spread farther apwd] In certun cses of
mome stenosts the hroncdnl vesseds dilate greatly and my ks
observed 15 somewhat strught hnear shadows of much small
dameter thw those of the pulmonany arteny On the contran
an merased flos of blood through the lungs s occurs i
cardiie or extriewrdiie Artcriovenous shunts causes 1 great v
crcase mn the size of the viseular trunks This affects the b
vesseds 15 well as the smoller ones Lyidance as to the nature @
congemit 1l hewt disc isc ¢ thus be obtamed from 1 study of th
pulmanary wtcsies Othe r conditions m which the flow of [
through the tungs 1s dffeeted will Ihewsse produce chges# &
vasculir pattern "

Iig  84-1—Intertrnl scptal difect ¢ pulmonsy m“:d
markedly ditted b Lft pulmonary wrtery parthy arershados
by pulmonary trunk ¢ right pulmontry artery grently cnlrg
d peripherit astenes greatly dilated Such findings e chrs
tenstic of 1 1cft to nght shunt

Fig 34-2 ~Isolated pulmome stnosss a post stenotic i@
tion of the pulmonry trank I didstian of left pulmoniry “m:‘
¢ nght pulmonary artery very smalt The penipheril pulmond
vessels e markedly dimimished m size so that the hing fields af:
unusually clexr A few funt haear shadows e be made oV
most hikely representing clihted bronchaal artenes
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Pulmonary I dema

PULMONARY IDENMA After pulmontry cony
develops pulimonan edema muy ensue although st docs
necess ity follow congestive failure and my occur acutels
ndependenthy of congestion Earh i the course of p
edem 1 finddy mottled diffuse almost milinry process &
made out In time the process becomes somewhat more strees
and finally mw assume 2 homogencous form .

Mg 35 —Pulmoniny, edema early stige case of heart f;u‘_
A diffuse rathear umiform process with however much
change 1t the penpheny than i the medial portions of the
15 quitc charactenisic: The distinction between mngcshone
edemn 1s shown In many arcas hncar shadows mdm‘;\‘r
dilated vans are present an other arens there 1s 2 more ‘
geneous mottled appearance which results from the exudatin
scrum to the ahveolt

Fig 86 —Pulmonry edumt postoperitine fro
of the circulation In many such cases possibly owing i,
the patints positon the edema becomes somewhat 10(:;
gning an appearance of consohdition (a) although lln; '
fuse edemn of the left lung There 1s evidence of flurd mlll!:M
pleural cwaty s illustrated by the shadow of the terlol \
sure (b) Somc edemn of the nght lung 1s also present ¥
however the tendeney toward good aeration of the bases o
lungs and at the periphery especially on the nght

Ig 87 —Pulmonary edema postoperatne 1n the up, "
Owing to the position of the patient the edem1 here npss“m
the upper lobes Note the strerhed shadows mterspers
homogtncous denstties

Fig 38 —Pulmonary edemx from renal disese st
mfarcts and consohidation a local area of edema m th
upper lobe b local arex of edema in the nght mddle
¢ aeration of the lung at the peniphery

m o erlol

per 1o

mula!
e b
Jobe

{Pulmonary edema continued on page 96 ]
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Pulmonary ¥ demn
fig 39\ ~Pulmontry edemn from severe heart fadure e
g from combmed s1hulir discise postero-antenor wew 3
the homogeneons diffuse densty i the medil portions of ¢
fungs At the pepphiery (o) howo o the Jungs apper relind
clear nd cont un farge guantities of ar Thit this us ot duet
(K to the position s stlustrated by the Iaerf view (Pig 5%
The reltne radnbility of the lung at the peripheny s chard®
st of pulmoniny edemn and hilps i differentiation Trom ol
cgndxtmnsmu edema 15 homogencons symmetrical £
widespread dingnosss 15 not difficult When 1t 15 Jocalized ﬁ\
Figure 38 the distinction from mfiret or preumonsa mat
inpossible
Fig 898 —-Same cise literal view  Awr ts present both s
tenorly and posteriorly 1s well as Juterath In the wedul
central portions of the lung the density apperrs almost §
which 15 tvpieal of severe pulmonary edem i the lst s
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Pulmonary Infarcis

PLIMONARY 1N} ARCTS Rounteen exammationd
closes most pulmonnry nfrcts with 2 fur degree of certan’
1 ifficult to d h them from preumoni,

canful attention must he guen to the hstory the ropidity
wiich plenral effunon occurs and other factors such
Trgement of the hiewrt which may cwse pulmonafy wfas
order to mike the dignoss Many nfarcts hned sﬁgjﬂ‘,
arg\lllr__gh_wpf Tt when sewn ou_t the )_,mg)lm 108
comenl_appear ince  Some mnfarcts fene a permanent ?
which ¢ reatth be mude out i the roentgenogram
disappesr completeh frhe snfarct mn be demonstrated ¥
1 rehitndy short tune perbaps 12 hours after the onset
svmptomst

{thlﬂtsm my occur without miwction o the Drond
arteny 15 not unohed In such ctses thae 15 seen an ;Vg’;
inere sed radibihity owing to diminution in the amount
wn the segment of lung supplwd by the accluded artery b

Tig 404 —\Masang mfret in the nght middie lobe w8
with cardiie future from hyvpertenston September 29 |
sharply dehineated strught wpper border of the dm“*Yu
wndicating the posiion of the mterlobr fissure between e
dle and upper lobes The heart ss gretth enlarged There®
pulmonary congestion .

Iig 408 ~Same case November 3 Note the change !
appernce of the mfwret (a) which s now become aA
Inear shadow  thus 1s often the end sesult of 8 mfarct
infarct () which was not present on the previous cm;ﬂ[t
hns appeared Pulmonary congestion especially o1 the J¢
15 even more stnhing

[Pulmonary smfarcts condinued an pane 1001
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Pulmonavy Infarets

Fig 414 ~Pulmonany snfarcts in 1 prtient who had had s
attacks of coromany thrombosis yoentgenogrim 12 hours ¥
onsct of symptoms The shdow of the wfuct {g) 18 thebe
1s charictenstic of the carhest stages The harg__,lyﬁ!ffjﬂ .
of extrame density are typical an this carly pernd before
infarct 15 well demarcated from the remamder of the I
Some pulmonary congestion ¢ be made out

Fig 418 ~Sme case 13 days Iter The ongmal wlaret
hs become much smaller and much more sharph demare
and appers round beevuse the cone-shaped process ¥ s}xi‘
cut m trnsserse section Another mfarct (B} wot present ¥
the previous roentgenogrim wis made s 1 m carh s

Fig 42-\Muluple pulmonn _infarcts 10 2 pabent
palephlibitis T mfarcts (a) have 1 somenhat nodular 3P
ance and are furh well demareated from the rest of the b
The one 1t the nght base just abose the drphragm 16
cardiophrenic angle s a hittle fresher thn the othess and
fore less sharphy defined Note the obhteration of the
phrenic sinus (c) on the left nd the somewhat ssmtlar oblt
tiou on the nght Such changes denote the presence © o
the pleral owaty and probbly some dt 1phragmﬂ"‘3 adhest
winch oceur very carly n the coursc of pulmonﬁ") i

Fig 43 —Multiple pulmonary farcts m 1 patent ¥
cardiac fatlure from hypertension Infrctions {a) are ¥
m the nght middle and Jower lobes Oblitcration of the “ﬂ
costaphreme angle {c) wdieites the presence of flord 2 .
ewrly stages of the pulmonary farct The rapid ”‘PP“‘”“‘Q&
a2 pleural reiction after the onset of mfrction 15 chﬂ’h‘ u
tmgushing 1t from preumonst
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Arteriovenous Iistula Hemnngloma

ARTERIOVENOUS FISTUL A AND 1) MANCIOMAOF
tuNe Congenitil communications hetween the
md the vans of the lungs may be patof a generahized
ot locahized to Gther one or both Jungs The roontgen |
so charactersstie that i most cases the dngposts should be
pwent from the ordinany postero toror and Diteral views
use of the Valsihy mancwver a dimmution o the sue
shidow muny be produced with the Mudller pmcvdure an
Targement occurs Such findmgs are dagnostic Plimgrams
extrameds useful smec scetioml films made at different 1
will revel the vasculir dreter of the shadow 1 phant
we made with different degroes of by alveolar pressure !
dignoss 1s more re sty established Angrography & ith
medium will clineh the diygnosss but i most cases 15 unt
sy et
i, 43-1A ~Arteriovenous fistuhis of lungs multipler P‘"‘;(
wtenor view The leston at the nght bise is prticul \I X
shown but there are scverl fistulis on the left sde \\hxc\‘
Iess endent @ aneunysmal s1¢ b e vessels fcadmg mlﬂ'
sie ¢ shadows of smaller eunysms mvohumg the Icl’t‘ u
The vascular trunks (b) doadimg mto the sie (a) mdhcatt
nature of the process
Fig 13-1B =Samc case htenlvuw @
m the nght lower lobe b vessels lading toat €
elsewhere w the Tungs .
Fig 13-2A —~Artcnovenous fistulh night lung ven feg
wregular, somewhat lobulited character of the shadow 55 lﬂ’N
The structurc 1s charicterstic of vesscls leading mto An gnt
mal sae —
Fig 43-2B —~Same case body scction roentgenogram s "
the mass and the sasculir character of the shdow Th;i W
made with low intra alveolr pressure (Mueller} N’" 0
enormous size of the blood sessels m the mass ¢pesd
one designited b Compare with sime yesscl 0 F'g“w]c‘eli
Fig 43-2C —~Sme case plimgrim made 1t the sami¢
1n Figure 43-2B but with increased intra lveoltr P'essm;
salva) Note the marhed diminution m s1ze of the vesses P
ticularly the one designated b

'
rterioy enovs ﬁsﬂ;
multiple fst

™
wd
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Preumaonina

PNEUNMONTIA In acute pulmonary conditions pate
Iaeh pneemonit soentgen examination is ivaluable 1 oz
the following detenmmations

1 Whether there 1s a lesion in the parenchymn of the
This ss particutarly unportant for early dngnosts of pree™
so that speeific theripy ¢ be mstituted  Bacternal | ';;
en be dingnosed a few hours after onset of symptoms 1a A
tvpes of poetmonn the x ey changes may appear l(’:;?mr:
but gencrally speaking in the earhest stage are more um»
than the phvsical findings and may be crucal 10 differentu™
between a bronchial lesion and one 1n the lung p:ucnth\mlx

In all patients especrally chuldren with svmptoms 0”
1cute abdominal condition such 1s acute appendictes 18
examnation should be done as routine to exelude pret
smee 1t myy mumic the abdominal condition

2 Diffcrentiation of the type of discase.. Ab:
acute tuberculosis and the varous pneumonias
distinuished by ¢ ray stud:

3 lhi)lslrxhutmn and lOL"I]I)LlllOn of the pneumontc proce®

{ Progression or regression of the disease per

5 Process of resolubon \ ray study shows whe ]M
normal or slower thin normal and whether r"s'du:ﬂlpchn"”
such 1s unresohed pneumomtis abscess or pleural
remain bs

6 Complications such s pleunsy with effusion 2
atclectasis

50CSS lﬂf“i
can ofted

cecs &

: e fepl
The roentgen fi m ? dcpcndﬁl;”:l:l leﬂuld s

ment of air by denser “hissue such s exudite Iy begn
blood The lobar types of bictersal pneumonia usud : ‘,,:vul
peripheral, rarely as central lesions It 15 imporfan densits
films 10 two positions to determmne this Usually the e
tnangular _with its base at the penphery whether m
eral anterior or posterior and its apex 1t the hiles he van%
As lobar pnecumonin dey elops the distnbution 0 t:-;ﬂ vl
Iobes s clearly made out Anteroposterior and late
show the exact Jocalization Lesions of the atypical po
are less clearly Imited to the lobes they may be €@

curti®
oplet



Ppeumonia

- bular 1 dstubution giang a prichy appearance on the film
~ Poeumoma ansing, behind the heart mereases the density of
& carduc shadow. One must remember that areas of the lung
~low the domes of the duphragms may be mvelved
™ ¥n lobar preurmomia sometimes only 4 portion of the lobe 1
".aohed In bronchopneumoma and the atypical pnemmonzas 1t
", common to find only small prtches distnbuted wregularly
voughout the Jung felds
" “The wmnfluenzal type of bronchaprenmonia may show local
ed lesions Such i m the subclavieular portions of
“ae lung ble early tut 1! Rapd ) often
ses the only clue to the disease
Certam speatfic types of pnevmona should be particularly
oted Rarely a stiphylococere pneumoma occurs mn which
irge cavities resembling abscesses develop rather rapidly after
nset Tularemic prenmama usually causes rather extenspve
- ensities 1 the lung and rapid and severe pleural involvement_
a some cases multple nodular areas also occur The type of
neumonta often olled  eostnoph {Lofflers _syndrome)
" auses muttsple flecyng patches of density probably_represent
g local edematous areas m the lung and characterized by ther
¢ bange from day to dav
*  Repeated examumations give 10 excellont pcture of the prog
¥ ess of pnenmoma In ordmary preumoma there 15 vio cardie
Lsplacement However atclectans 15 often present 4 the owtset
*or appears as  comphication «th medhastinal shifting Abscess,
een as an avea of rarefaction with 1 flwd level mav develop
The appearance durtng the stage of resolution s often con
b using becawse of yregulr, feathery, rapged loohing_shadows
#which miy alternate with areas of rarefaction Repeated evam
*wmation 1 4 fow dovs however indicates the mature of the
“pracess With faslure of resolution there 1s a tendency to mut
(tiple wrregulay reas of densiv whnch may eventuate w con
tracted lung
Changes  the plewral shadons which fadwate earhy

bempyema smterlobar cffusions and pleeal thickenin, may akso
frbe obscrved
i

+

o
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Pneumonla I arly Stage

PNFUMONIA  FARLY STACT Theonset
mom and ats development progsession and regression the
velopment of complications and the localization and
the pntumomc, process e be delneated cffectneh »
rocntgenogram {The onset of typient Tobar puenmonta 1
raahhy apparoit and domonstrable within 12 hours after

first appetranee of svmptoms :_n)d nf(m‘m\!ch‘qﬂ,w,f_“
the consolidation may tihe the form of a penphersd
with 1ts base 1t the Iateal pleun s apes medually In .
cases the aren of density 15 medind Aand may appeat to be cer
Cantr1) pneumom has often been diagnosed from [5».
anterior views Latcr) vews howeser ndicate lhzth ;,1
sohdation 15 posteromedsal but stil penpheral Suc .
views mmy be puticulirdy helpful i loelzmg @ I“":;:(
cxact portion of the hung m which it 1ias ansen and 1

the b
mg s xtent In some nstances the lteral view 1

means of n‘)smxnw_w;mwmw v
i, 443 —Lobar pncumoma culy st P"mm(d].‘
view  Because of ats suptnmposition the mmohdahons o
pews to b m the root of the nght lung Actually 1t 1588«
mednl and postersor '3
g lpriSmxc cse hteral view This dcmoniz“;;‘e
postenior locition of the consolidation (@) Itasm “hon-
the right lower lobe which usually s a medial post en 6
density 1s somew it tnngular with ats base at the l;(‘ﬂp
the lung posteriorly and 1ts apex 1pprmchmg the hil ﬂsn on
Iig 15A —Lobar pneumonn apparenth Ct‘““'“]l'
w1 chuld rehitnely early postero antenior View The
dation (a) appears to be m the root of the left lung "
Fig 45B ~Samc case hteral view The wnsahdn‘“\"
actually 1s posterior and medial mvolving the apet 0
lower Jobe It has a charactenstie trangular shape “cb“ 5
border corresponding to the position of the major sntef 03 X
sure and the lawer border fading out mto morc norm pes
beneath The base of the tnangle 1s postentor and the &
the root of the lung

[Pneumonta  Early stage continued on page 1081 _ _ - —
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(108] Preumonia Farly Stage

The rocntgen apperrances of the bacteral poeumonus &
the atspical or sirns types differ The roentgen findimes nt
tter appear Iter nd the shadow s oftan more extensne *
the symptoms suggest Usually the lesions are not well demar
ot homogeneous In labar or bactenal pneumontt the
chn s apperr carh but are often less cstensive than the ]
tient s svmmptoms seom to ndscte 1

I'ig 46 —Lobar pncumonit 15 hours after onset There s
consolidation (a) i the Icft lower lobe nmnrcm]\ begnot
the panphen of the lung near the drphragm and .
medinlly Tlus prescnts the picture of 2 penpheral tnancl
the base ateral and mfenor and the apex etending to
ro0t of the lung The consolidation 1s uniform and b
at tins stage

Fig {7 — \tvpreal pneumonia 38 hours 2
pewrance s that of 4 strcaked whltration (a) alol "
chovaseulir trunks with 2 somewhat mottled appeind
Jater stages thare mu be 2 more densc umform consnh
Note the contrast between the degree of density and '4;)
acter of the shadaw 1 the bagtenal pcamonta (F1g of b
those 1n the atypic] vanety here shown In some mscsl ot
terrtl pncumomt an appeirince similw to that seen lg-smﬂ
velops within 4 few hours after onset but ripidh becom
dense nd homogeneous st

The eonsolidation of pneumontt c1n rexdily be demo .
at an ewrhy stige Both hteral and anteropostenor ¢ "
desirable for this although even bedside films with thc“l;
supine myy be sufficient to exdubit mnmnl degrees of cocm
tion In the pncumococcus type of lobar pneumonits lhlﬁ‘a "
hours m1y be required before the consolidition 15 clearly 37
ent 1 the roentgenogram  ~

fer onset The
ng {he

[Pacumoniy Early stage continued on page 10
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Pueumonia £ arly Stage

Ta, 151 =Lobar bacturnl pncumonn carly stage and -

tression  Postero ANOT Miew  supine pasitian 12_fonts she
enstt Onhy the nght side of the thorc s shown Thae st
wgufirare s of consolid wion (a) with the bscon the duphi
The denuty scems to represont sunply (et s m the b
s iseular markangs but its homogenerty extent and tpd &
wguhir shape whentify ot 1s ey cvdened of Johar poeom
g 158 ~Same ensc approvimately one weeh later Theee
salidation {a) has «xtended to imohe the wholc cardiop
wgle and upward to the yoot of the lung Note the S“‘UP"
marcation of the consolidation the presen ation of the toar
shape and the markad homagenuty of the process The §
monn was confined to an anomatous right snfrrior aceessory
g 19 —Lobar bactend prcumonts w1 child ;"-l‘“‘““‘
onsct itera view Becuse thes ehld was hmp(mhﬂd foro
rwsons tht tune of onsct could be stitd cxreth the ﬁ’;’l‘:\
mde soon fter the first symptom appe wed The cuh €
we shown it o Notc the tonguiw denaty with the basz{?t
tenor md wfenor nd the apex cxtending up o the hdus o
fung The shidow s not homogencous 9 n the later st3 ot
pueumoni but mstead presents streabhed, mottled. appes
because wew of writed lung remam This 1s the t)’plC.ﬂ I '
wce of 1 pucnmone consobdation seen 1t the erhest
tme ftor onset

poee. .
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Lobor Pnenmonla

COBAR {DACTERIALT £ NFUMONTA The der
cxtent ind wtemnc distnbution of & consoldation may be#
curttedy ditermined by roontgen ¢ xrmnation f saraus post
e used The Jobes i olved and 1y 2tvpiea Arrangements, s
15 i resalt from anamalous dobis wmusund postions of &
pleury or mcomplete cansohdation arc also yismbred

Lig 50 -t upper lobar preumonia pncumoww““':‘
nteropasterior view  The dense homogencous shades {e}
sharph danreated below 1t the mterdolyar fssure and fadso
somenhitt thore A et interobar fissure (B) demarcates
anomatous wygos fobe from the upper lobe the consolt
stops abruptly t flas pomt A consoluhition may octes i
2vgos Jabe without veling the uppue lobe Dote the
gamuty wnd sharph defined chiarcter of the shadow of
pocumotus

Dig 51 ~Lobar pntumonny night fower Jobe atiteroposte”
view There 15 4 dense trsaguhir shadow 2t the night b“;(t
with ats Dase at the penpheny and ats apes directed Zm\-;\l’
lung root The consohidation s sharply demarcted medully
2 well ncrated anom vlous mfenor accessors lobe (4]

Tig 53A —Labi v prepmottt prepmococens (ype “’-'mf;
i lobe mturopostcrior siew snpine posston There 52
homogincons shadaw well distributed an the shape of the

rddle lobe 1t s sharply demarcated abanve (¥} bm““m‘
position of the hionzontal mterdobar fissure which runs & W
he puddle

1cross The density fades out below (¢) beeawse H
becomes thunncr As 1t extends downward and the e
fobe can then be supenmposcd Mot the ey of lessen ‘e
between the consohdation and the ewrdiie shadow n wmm
stances the shadew of 2 middle Jobe consohditon blends
that of the heart Yoot
Fig 528 ~Same case lateral view The middle lobe 8¢
outhned between & and ¢ The shadaw of the consalid
s apex at the junction of the horzoutil and oblique
fissures The antenor portson of the Jobe 15 still aenit
cardiac shadow can be made out belund the consold o
hund this 1s the aerated lawer Jobe

hot
rerlobs
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Lobar Preumonla

After consohidations of the ung are furly well et
thar extant and distnbubion mav be acenrately determes
postero antentor or anteraposterar wnd hiteral views Thewe
these views s often hghly important for determinin tie,
gression of pucumoma and fts extent Dingnoss based on £
methods 1s much more acenrate than that bised on the g
findings nd cruses the patient Jess discomfort

Tig, 53\ —Lobar pncumoms pnettmococcus Hpe weller
hshed anteropostinor siew sumine position Consolidshozs
shown 1t a b and ¢ all three Tobes on the nght sile be
volved It 15 not possible from the anteropostenor view o
howeves to distinmush one from the other Note how the b~
consohdation () overlaps the nght border of the heatt
creases its density. The dunsity of the crdic shadaw o8 the
side 15 nonnat ()

iy, 538 ~Swme case nght lateral vew The ustrnbuta€
the cansohdtions 1s Jeardy visnalized i this vies @ JF "
i the nght upper lobe demarcated postenorh by the
fissure nd murpmg wto the middle lob antenorhy, The %
nd ntcnor partians of the nght upper lobe are not conso .
s shown also 1n the anteropostenior view U consohdation !
middle lobe which 1s anternsor It s sharply demareated
the obhque fissure and mereases the density of the heart 18
siew The normal density of the cardiac shadow 3
posteniotly and bedow (d) ¢ consohdation the nah:
Tobe winch has 1 roughly trngular shape ats Dase bemg P
1OT ats apcx tenor In thns manner the istnbuton @ ’
prcumons1 s three lobes on the right side e be ol
termined

{Lobar pncuniomia continued on page 11681
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Lobar Pneumonta

g 544 ~Lobar pneumonin 1 a chuld 18 hours after o<
anteroposterior view There 1s a rounded homogencous dos
{a) m the nght lower lung chanrctenstic of an eath cone
tion

g 518 —Latcral view made at the sume time The .
dation (a) 15 seen to be truly ccntral within the nght lower
Such 1 distnbution 15 occasionally seen 1 the eard po
b a density wluch 1s the result of supcnmposition of st
shhdows occasioned by pulling the wms upward

Dig 51C —Same case four dns Later A nbbon ke am
density () 15 scen at the penpheny and the whole feme
15 cloudy This 1s typical of fluid in the pleural caviby S
pueumonic empycmas 15e not uncommon in chldren .

The cxaet distnbution of pulmonary consohdations €%
be determined unless heavy  penetrating exposures a1 i
that way the shadow of pneumoma e be Qiffcrentiated fron
shidows of the heart and diphrigms

Fig 554 ~Lobur pneumonia nght mddle and ]u\wrﬁ
postcro anterior view upnght position normal nposured ”
fuse density of the pneumoma which murges mto the sha ag
the heart ind dinphrigm obscunng than The costophren®
1s not scen so the possibality of pleural effusion canet

“cluded t

Lig 358 ~Anturopostenior view hewy exposure made;
sime tin¢ @ consohd wtion i the nght lung showng I8 i
d shadow of the dinphragm now distinct from that of the ;&
mom Note the furly cleir costophreme sinus ruling omgn‘
lusion ¢ density of the nght side of the heart greatly
m companison with that of the normal Jeft side (f) 0‘;‘1
supenimposition of the consolidated lung It ean ther el
concluded that the Tower lobe 35 mvohed since the smud
does not ovarlap the heart The flat shaply defined S;JP;;
border of the density indicates consohidation of the udde .
Thus the diagnosis of night middle and losver lobe P“mn;w:gp
established without study of o Interal view Note e elenl
nght diaphragm indicating presence of assocuated e

1
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Pnenmonia Cardlac Density

CARDIAC DISNSITY IN PNIUMONIA Inan st
of the chest the density of the cardine shadow should bed
observed Normally both sides of the heart extubnt appros=-
the saune degree of opacity. The deasity 15 increased 10 ‘hf‘:
tral portion of the cardine shadow where it 1s overlapped bs
spine, descending vortr 1nd other mediistmal structures L
Iving 1n front of or betund the heart and oy erlpptng the “'r
shadow contnibute to its density 2 comparnson of the two
of the heart therdfore often revesls 2 process the ke
pleurt which would not otlierwisc be obsenved This s U‘:Mr
ticulirly 1 pneumonia and also 1n pleurisy with cﬁusmx{\,b:l
and other abnormaliies Fspecially 1 the left Jower 10
crltest evidence of a consolidation oftn consists only 113
m cardine density Obviously m Nteral views such ngﬂm
tion might he seen lying postenor to the heart asin
but when the patient s acutedy all 2 Tateral view mﬂr
obtumble so the cardine density must be carefully Sﬂz .
Fig 56 —Lobar pucumonn left lower Tobe curly S!,J;m'r
treme density of cardiac shadow left of the spine £ -
shidow of consolidation bevond cardiac border 25]&1
density of right side of heart Comparison of l]\e:;: s
the heirt reseals that on the left a summation of the 4
of the heart and of the consolidated lung has changcddthzs
Diagnosis of pneumomia might be missed f the carci
were not observed et
Dig 57 ~Lobar pncumonna left bise ewly stage @ of
density of cardiie shadow well locabized to Y"E'-‘D“‘
b consoldation ¢xtending into the penphery © “0"“}0“
of nght side of heart d normal density of central sh}}m’l
gion of spinc and descending norta Note the ;’l G
density of the inferror Iateral portion of the left xcaso
the remumng cardiae shadow The density of the dml‘om
(a) 15 roughly equinalent to that of the spinc an a
Overexposure 1s necessarv to bring out such density
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Atyplenl Pacamonta

ATYFICAL PNFUNMOSNIA The atypieal pncumons
unknown cticlogy commonty thought ta be due to 2 virus ¢
1 preture distmetly different from that of Jobar preumona ™
changes are much less sharply defined appear somes Jiat Lt
the course and re much more vamnble 1w ther
A number of good examples of the varyng phases of
prcumonia we llustr ated here In none of the cases could
ctfic orgamsmis be obtuned from the sputum the reacto
theraps and the chimeal course established clely the di,
of atypical preumony of unknown ctiology

Tig 58 —Atypeal preumonz carly stage antert
siew @ arct of mottled wregul poorly defined denstly
medual portion of the nght lung A tendency toa medal,
with extension up tow wd the voot of the hung lach of sharp
mtion 1ad homogenesty are charctenstic of this type of 1
Note density of the cardiae shadow () which s greatee L
that to the Icft of the spme sndieating Jowcr Jobe smvolemest

g 59 ~Atypicnl pneumomn of unknown etiology .
posterior view  Diffuse mottled nodulir densittes tohe 2
the entire lung The appearance closely resembles that of 8
broncluolitis but the changes are more Jocrlszed wyplvint O
the nght kg and there 1 10 aren of cotleseence in the m
portion This type 15 not unusul

Fig 60 —Atypictl preumonit wnteroposteno
uppes border of furly dense consohidtion mndicating w
lobe imohement & evtension of density above wterfobar dof\j
mdieating extension 1nto pex of the lower lohe The sha lcﬂ
more uniform and dense here The extension Bevond khc( y
boundary 1s charactenstic Note the equabity of density ®
right (£} and left (d} sides of the heart .

Tig Bl ~Atypicat preumonia with atelectasis S0C C‘f‘il
that 1n Tigure 59 2t another stage o consohdation it ]u;’\(; ’
regular not sharply defined nonhomogencous & Y‘Shid p
of heart displaced toward the affected side d clevat sﬂa
dsaphragm e normal posstion of left diphragm Atelects *
more common with atypical than wath bacteril preumons
d rated here by displ t of heart and daphrag®

e e @




Atypical Paenmonia 11211




{1

22

3

Atypleal Pneumaonia

One of the stnling features of atypical preumonu 5
presence of extensive ¥ rav changes winle physical findgs
most entircly hcking Ths discrepangy may have mmpots
duarnostic significinee It 15 m shp contrast with lobar p
momt 1 which the phvsical findings e more 1 heepug =
the roentgen changes

g 624 ~Atyprea] pneumoma 24 hours after onset L
view suptne possiors @ roughly trngular area of consolidit
resembling closely that seen in early lobar pneumonts Mo pk";
cal signs were present not escn suppression of breathing ¢
sated nght diaphragm indicating come ateloctasts The conul
tion extends down over the driphragmatc shadow becawst
its hateral poution ¢ normal level of left dnphragm

Fig 628 -~Samc cise 84 hours later The consohdatin {
has extended considerably and 1s much more homogcneouf;
dense The diphragm (b) 15 more elevated than m the & ‘
flm and now o erlaps the ewrdine shadow the postenor '
of which 1s at d Extension of atcleetasis 1s apparent The
diphragm (€} 1s 2t « much Jower level Throughout thedl—y
acterstic course of tymeal pucumonts the absence of pis
signs despite the extensne < ray changes was notable -

Tig 63 -Atypical pocumont postere anterior Mew ‘;'P‘
position  An wregular, mottled area of consoldition @ the
upper lobe with multiple nodules {a) slustrates another ‘)P;
atypical pneumonn Irregular distribution of the consoh
and charaeter of thewr densittes mdicate that this 15 B0t
pr Bronchoy secondary to wnfluenza 07 0
mfections may give exactly the syme fndings

Tig 64 ~Lobar consohidition n 1 case of atnnca] pne‘“‘m
seven davs after onset The right upper lobe s densely w! p
dited almost homogencous At this time careful phys®
amination revealed few changes desmite the extent nd o
of the consolidation In eceisionl erses of atypical P“ﬂ‘mh
the lid clasely bles that of lobar pnt s,
the absence of physicnl signs 1s helpful in differentiation
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Hronchoy iain Childhood

BRONCHOPNEUNMONIA IN CHIIDPNOOD Mam
the ctses oner designated 15 bronchopncumanta are now b
correetly chusified in the group of stvpical pneumonas df
hnown chiology or 1s morc specsfic types of Jesions Occasters
howerer and espeently s cluldren bronchopnenmonu sk
does niot sun the ty picil course of virs preumonta 15 encouttee
Itisunport it to obsens ¢ that such pneumomna as v eltas the ¥
tipe shen unobing the night lower lobe may sunvhite s
appendioitss In 1l ewses of suspected eute appcndmni A
enlly n clnldren 2 routme Blm of the chest should abvrs
made to exclude the posability that pocumonit &8 the caxt
the symptoms

Fig 65 ~Bronchopneumoma simuliting acut
A chiild with chissic symptoms nd signs of acul o
was brooght i for surgery The temperture was sather fef
thare svere no other svinptoms or signs of 2 lesion 1 th;e .
Owing to fwity mitcrpretation of the rocntgenogfﬂm‘
operated on and 1 normal appendix remored The usua :”
of bronchopncumonia followed and he recovered dl‘ﬁ};‘
surgesy e consolidition around the root of the nght lun:so
ably mn the apex of the Jower Jobe B another ared of o0
tion i the right upper lobe

g GG-—LhmuglI:opmumnnn thifuse sccondany 10 mf:fi
In the acnte exnthcmatons distases of childhood PmuS‘S‘
other conditions branchopneumonn s not 10 UREOMMO! .
pheation In il probability the bronchopnuumont? 18 ™
these cases 15 due to 1 virns anfechion but the findmgs mav
somewlat from thosc of ordimary atypreid pm‘nmtm;-:r "
charetenstic features shown here are multiple nodular b‘ o
throughout large partions of hoth hmgs The dxsi;: gy
srregulir and there 15 no definte Jobar consolidawon The iy
“we large and the roots of the lung apperr to be i‘“‘-!‘"“a B
st picture may oceur wstly atypieal pneumontd s0
may be diffienlt to distingush the two condttions

e appenda
¢ append
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fironchiolltiz Acute

ACUTY BRAONCIIOLITIS 4 tvpe of bronclepe
monit probably vitus in arigm and ealled bronchwlits oo
hn pucumonit often produces 1 chinseal preture smuktnd
mibny tuberculosis Roentgenologieally 1t may resemble i
tuburenloss mibary crcmomatons metistases aad other less-
It mny be recogmred by the raprd changes in the roent
ings obsened on repeated wammations \

Fig 67 —Capillany pncumonia The patient was este
with severe dyspnea tichvpner o wnosis and hugh fover 1‘;
ts chiffuse umiforsn motthing of both lungs from apes to bast
nodules are somewht cowser than those nsualh 5@
miln tubcreuloss The shadows remam for 2 mueh b
pessod than 1 ordin iy prcamonn but tend to disappess @
alh
g 65 ~Subreute broncluolitss The pabent hiad had :‘
cmomn of the breast remayved about six monthis pmmush
this roentgenogram was made she had acute respatory ®
toms but httle fever The demonstrition of the numerous
shothike nodules throughout both lungs led to the con:!usu:s
she w s suffenng from miliary erresnomatous mchstast‘sr X
two months the nodules disyppeared completels A e “a
of the hustory 1nd symptomatology sdicates thit thas M:da
of subcute bronclnohtis winelt however closely sxmumI
mihary tuberenlosis or milivry ¢treinom ons snetastases :: R
mstnces the anly way to establish the correct dm?m«b‘
make fpeited cxunimtions over 4 penod of seerdt®
even 1 month
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Poemonta Viscellaneous Types

SNFUMONIA  MISCTLLANTOUS TIPES 1
ous tvpes of ncute pulmonary sfections ocour hich are €5
from ordinany Tobar nd atypical pucamona .
Fig 69—~ Aspiration pcumonsi pastoperatse \ote the
el medn] position of the densiy s fack of humogmﬂ‘:!l
the mottled charcter of the process 1t appears fo exter
tow wed the perphers from the medual portons of the funm
g 70— A\spirition of hanorrhage nto the fung The pre
doseh resembles thit of wspiration potumanta In lh;iwlf'
s 18 due to 1 nemorrhoge m the triches from “!uch{b ws
asprr ted anto the broncly cwsing the are s of consolid :m«;“
1 the medil portions of the Jung The densities are L\Cl‘ll»"cM
to blood wathum the bronchs some atelectasts from ohm'ulL
the broncls and some spiration of blood nto the alveo

Prcumoniis 05
PNFUMONIA IN INEANTS s

s mfants e of prrticular mterest Brese the s €
quite dufferent from those of pnewmont 1 adults ot
Fig 71 —Pneamonty secondary to thrush m 8 )0“3
o medhal densits clasely resembhing pulmonan c‘dt‘mu
pheral empln sem - commonly found with acute T
l(.‘SlﬂﬂS in infants

Tig 72 —L1|;)n;.,rplmclm]}nomlum i an mhntﬁ;l:"";'
characteristic cmphysemn wath anerease i markimgs i
and generahized (mphysema nd atelectasis oCEUF a d
of nght upper Jobe which 1s shnuken with tnerease
wd a shup lower border

Dig 7?1[:\ ~Lary ngotracheobronchstis m 0 mhntmulﬁ
antenor vigw  Note extrome emphysem with wmpumf
crease 1n the bronchos aseuhir markings ¢ low duaphs®
the over erated lungs 1t

g 738 ~Swme cgwsc Interal view There are c(cessl‘; ‘:n
tion of the Jungs anterior to the hewt (b) el mered
marhmgs thronghout both lungs

3
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Preumonitls Miseelliancous

CHRONIC INTPRSTITIAT PNEUMONITIS A
fuse snfiltrative process occursing i both lungs and persstog®
long periods often for years may gne a farhy charater
roentgen picture

Fig 71 -Diffuse streaked and mottled densities through
both Jungs are charactenized by thar fbrotic appearatee
duaphrgms are often elevated owing to lack of seraton ot
lungs The root shadows are wercased

TULARI MIC PMEUNONIA Wath tularemu &
may be pncumonia and pleunsy winch sometimes prosent3¥
fiarenthy characterstic picture to suggest the diagnosis The g
are usually bilatertl and there 1s 7 remarkabhy rapud and 3
plearal reaction "

g 75 —Bilateral amvah ement, with pleural effusion 2
present an the left i addition to consohdaton at the bse
the nght are some mohement of the snterlobar fasure
sphieratly and 2 diffuse méiltratise process at the nght lﬁ;
other are of consolidation 1s present m the Jeft upper 10
Iteral to the lung root

FOSINOPRILIC PNFUMONIA A e Ofaa
process cecurring m the Jungs 1s charactenized by Sm}“‘;‘;m
philin and flecting arregular mottied densities 1 almos )
tion of the lungs A strikng fetture s the flechng natur "
consohdations which resahve i onc arer and rece mlam

Fig 7T6A —Eosinophihe pacumona with acute Pubt ¥
symptoms and cosmmoplah1 postero antenor vies uPniheF)
tion Note the mottled nodulr and streshed denstties 1 dlﬂxz’
upper lobe entirged root shadows on hoth sides o0 canct
rather uniform density mn the left upper lobe The appee ¢
consistent wath atypienl pneumonn of rather unusud
tion

Fig 76B ~Same case three days later There aze smhc
lutton of the process in the left upper lobe and some
with extension deeper nto the left lung Such vanatl
peated eximnations are charactenste {Courtesy of D
Marsette Glen Lake Sanatormm Ok Terrace Minn)
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1 newmonin Resolucion

IAFUMOSIA  RISOLLTION For the first ¥
after v enas o bugnmng Iysis m paeomonia relaneb
chinges ke phiec w the oot enognm Then some ¥
rrefictions bogn to appuar sn the areas of density with ez
ous {athen mottlcd densities remming These rarefactos?
often mustthe s for enatation shicn n fact they repreeenl €
what mnp]nsummm well acrated ung tissue espectd ‘|‘
scen tn contrst wath the surrounding exndatefilled ahm‘w
the nerige ease the proceess contimues for some ume untl &
complete resolution hs taken phiec Incwses of unsesohed
mom repOted v umimations show residun af the proeess

Tig 77 ~Laobar pncumon 24 haurs after onsctof rm&w
sohidtion was prosaat i the entire nght ung In "‘“m
shown the bogmng, of resolation chirctensred by the
provioush desenbed

Fig 791 ~Lobar pncumonta nght upper ol
onstt posteso anterior view Noft the cliractenss
gencous densiy well confined to the nght upper fobe -

1sg THB ~Sume cise s wedks hater post(ro—anh‘ﬂﬂo“q
Note the duffuse mfilteitise process with numerons ul’t‘fﬁmch
frction suguesting resolution In view of the tme ©
chipsed resolution s quite wcomplete ter

Fig T8¢ —Sunc cist fise weeks Iater three months & -
of the acutc iHlness Duffuse areas of fbros:s and n ul.:; "
tion are sl present w the night uppes and to 2 Jesser 468
the nght middle nd lower Jobes This s charactessste P
of pncumotu s resolsing very slowly over 2 lony pert e
restmbles nonspecs fic fibrosis of the lung wd my be d¥ 1
distingansh from tuberenlosss sf the fustory nd previo
findings arc not known

It 15 to by noted that atypical pneumontt gonds !
more slowh than pnenmoniy of breteri! ongm

be 10 dwvs ¥
tic diffuse ot

o sec!
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Atelectasis

ATFIECTASTS Atdectasts s exceedingh mmpt
beease it accomp inies mam pathologie conditions and prez
dirgnostic rocntgenologie findings The changes the ko
result essentially from cather obstruction of the bronchs or e
pression of the lung from cxtninsic sources Ctvmpm““_"l
tasis 1s of rehitin s hittle amportaney rocntgenologically sincet
mjor process 1s usually obvious and s dirgmosed on the base
its own signs Melectisis from bronchnal obstotetion causes S
g changes Whether the stenosis he due to a
tumor mucus plug or mihinmiton constriction the xtv &
mu be similie The occlusion may be 1 hrge bronchus o
many smaller bronchy Reg, wrdless of the nature of the obstrucs
mechimsm the findings depend on the location of the ob&"
tion ats cxtent and the Jength of time at bs been present
In general atcdeetass produces 1 density of one or T
lobules or lobes of the Jung resembling preumonia i its g€
contours It mav have 1 Inghly diffuse mottled :’f’l"(":zll
throughout the lung when many small bronchn are m\u!\m
for cximple i bronchinl asthmy and occastonlhy 1 :
postoperatne atedeetasis ather of which mu result from
accumulation of mueus mn the smaller broncht ~
The maest striking foture 15 the displicement of
heart and mediastimum tow ard the side of the Jeson m""ﬂz
ing mspreation than exprration The diaphrigm on the Sldfh‘;
lesion 1s elevated It not ilways possihlc to ‘demonstrate t e
change when atdectasis imolves 2 lower lobe althougk an 3
exposed film often makes the position of the diphrag® (”
T)’Plc’l") n atdectasis the process 1s not quite 1§ densei
homogencous s 1s usual i pncumonn rlthough 1 50’“‘“
stances beewse of retention of fliid an the bronchr an eh i
tion of fluid into the alveol the process closcy resembles 18
pnmlmonn D[k’
With atelectasis the remamung portions of the Jung ar¢
emphy sematous 1ud show s!ﬁl\mg meretse 1 rachabihty o
particularly truc of chrome atelectasis In children the ‘:3‘,
pensatory emphysem 1 1s conspicuous and distention of the d

forerm b

the tradft



Atelectans

bes may be 50 gret as to militate agamst displacement of the
redastinum and diaphragm
The shad duced by atel drsapp much more
pudly than 15 usul m pueumoma This 15 due to the fact that
mly smple re aerition 15 needed beciuse there 15 relitively
, ttle exudate to be wbsorbed Occasionally nlternate collapse and
.ccaring occur depending on the nature of the obstructve mech
Asm
"4 Atelcctasis at the bases of the lungs may cwse no xray
7 nanges since these portions may be cavered by the diaphragms
rinch are usually elevated This 1s particularly true n atelectasis
allowing aperations on the abdomen
Duning preumonia a sudden displcement of the medastinum
ward the side of the lesion usually indrcates the ouset of atelee
;1518 as 2 complieation
Branchuectasts oceurs with the chronie atelectrsis assocnted
_aith long standing obstruction of the bronchus as with bemgn
ronclual adenamt nd lang retuned foreign bodies and wath
onstrictions from an old inflammatory process The bronclhiec
"1915 may be mamfested radiagraphuically by areas of rarefaction
1 the diffuse area of mcrersed density so that in some cases of
telectrais the density of the lung 15 nat as marked s rght be
xpected
In some instances there 1s stulung displacement of the heart
‘nediastirum and diaphragm without extreme density of the
‘upg This 1s due to the fict that the ur content of the luug
115 been reduced without a corresponcling nererse i the flud
antity In other cases however the atelectatic lobe 1s idden
sehund the shadow of the heart or duaphragm and therefore 1s not
*leudy wvisible although the density 1s actually mereased
Ateleetasis may show a restduum mn the form of platter Iike
wear shidows which are the result of contraction of an telec
atic segment

t
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Atelectasis Obstructive

Tig 79 =\Massive atelectasis 24 hours after appendects
a diffuse charetenstic densits of nght lung b displacener!
trachen toward mvolved Tung The esophigus wntnmmg:{
tion tube 15 also displiced to the nght ¢ nght bordcrl
et disphiced 1 to the nght side d Teft border of lhl:di
projecting, just to the left of the spine owing to ﬂlii;w
pheement ¢ elevated night dirphrigm visible :ot
aerted lung just above In many eases the chaphragm e
scen because of the extreme density of the hemithorax. R

Thus rocntgenogram 1s entircly charactenstic of S“’P"”
massne atdectisis but 1 similar preture my be p “b "
bronchn forein bods or other type of Iugh grade bre
stenosis sane §
Iig 60 —\Massine atelectasis Ieft Tung, posml“'d 1
cause of the extreme density of the entise left lung the diap o1
ts not visible and 1ts dlevation cannot he demonstrat ot
sition of the diphragm en be revealed by admios e
bonated water or barmm sulfate to mike the hlghg L
the stomach visible The heart 1s displieed well to H:‘t o
indicated by absence of the eardie slnldo“ toc(::? ng
spine (f) The interspaces on the left side are ¥ W
r Fig 81 —\Massine I”\hl(‘chils following ot erdose 05‘;’(“::‘7;”
The findings wre similar to those 1n Figure 79 c‘cq;’l b 100
the Tung 15 dense The extrome density 15 duc probidy o
mulation of flud mn the alvcoli and smaller broncht 12
to actual collapsc of the lung holecys

Ig 82 —Atelectasis night lower lobe after cho Cs)“’ e
Note that the major portion of the night lung appe” behund ®
sonably well nerated The area of itelectatic lung mshcem?“ [
heart but 1s lndden by the cardiac shadow b (]ISPr' disph®
the trachen to the nght ¢ nght border of the h“‘l ores®
well over to the night ¢ eles ited nght dinphragm The
density of the right side of the heart (g) s comp™”! o
of the Ift side (h) indicates the effect of the supe
atelectatic lung

tecto™

[Atelectasis Obstructive continued on page 1381
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(138] Atelectasis: Pulmonary

Tig 83 ~Congemtal atelectasis The appearance difers
ordinany atelectasis i that medistinl displacement 18
treme Observation i & newborn establishes the duenass d
dense shadow an the nght hemithorax is l.‘omlm“l o &
Lapsed lung flwid 10 the 1heol and bronchy and the shad
the heart which hies completely within the nght chest b
displaced to the nght ¢ an arcy of rarefaction
herniation of the emplyvsematous et Tung nto the nght -
thorx

Tig 5§ —Massine atelectasts from foreign body obstucte
nght man bronchus A bean had been aspirated 24 hours
examination Note simslrity of findings 1 Frgure 83 bl;ﬂ)
displiced to the nght ¢ hamntion of cmph\Tﬂ““o‘“{r
into night hamithorax  d, left border of heart lndlc:mn:,mrAl
1t s disphiced to the nght side The entire nght hem!
complctely dense dentto!

g 854 —tclectasts of nght muddle lobe mcrdent .
matony bronchil occlusion two wecks after onsct Diters
a atelectatse nuddle Jobe There 15 a tnangular area ©
much smaller than the normal middlc lobe € stcnOS:;?
middlc Iobe bronchus disclosed by wodized onf Note "
ward and anterior position of a portion of the nght “PPe L
bronchus (f) owing to compensatory cxpinsion ©
Some 10dized ol has extended into the alseols of the
lobe (g) which 1s expanded forward to compensate
age of the middle lobe Resolut

Tig 85B ~Samc case 18 days Iater Interal vies e
was spontancous no doubt owing to extrusion of the 0 y
mechamism from the nght middle Jobe bronchus :enﬂ“ i
expanded although not completels The fissures betw jobes |
and lower lobes (/) and between middle nd “PI""H? 5
indicate the degrec of cxpansion Density of the lobe (t .
ncreased only 1 the very anterior portions where 1
mmposed on the cardiac shadow

noht .
for shr”
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I mphysema and Bronchial Asthmn

TMITIYSEN A AND RRONCUHTIAL ASTHAA Thet
tention of the Tungs which ma result from partnl ebstructrs
1 hrge bronchus or sunilir obstruction of smafler bronchz
hve charctonstic ocntgen fotures Whether the enphse
15 the nonspeatfic tvpe frequently seen 1 older ndmiduals t
result of bronchinl asthmy or 4 more aeute type such 25 o
with partinlly obstructing tumors and foragn bodies the (:t‘“1
results from 1 rocntgenologic pomnt of view are the same
geneml also the compensators ¢mphysema which oceus W,"
Tung when the apposite lung 1s nonfunctioning and that ¥
oceurs i one lohe when the contignous lobe 1s atdlectate
duce much the same findings el

The charctorstic roentgen sygns are depression of e
phragms widemng of the ntercostal spaces and 1 gﬂ;‘ "
craase 10 radinbility of the myohed Tung The Thst 15 daffe
determime companison wath the averag normal for lhep:?
lar tvpe of andradual muy hedp somewhat Generalhy 5[[’
the bronchovasculw markings arc inereased m density b:i‘ :PI
to be farther apurt than they arc m the normal mdwdy, Wb
root shadows alsa are mereised in size nd densits U
centeal shadow of the meds stinum 1s rither long and nﬂf““‘;}
Tateral views the stomum s seen to bulge fornard lhehn
aren antenor fo the heart above and postenor to ﬂlch l’]“n“
low 15 much lrger than normal In some mstances (dcmedu‘
seen extending 1n front of the heart well down tonar
phrigm The spine is often kyphotie

In such diserses s silicosts the emphysema
localized 1n the outer portions of the lungs In cases
localized emphysema may deselop close to the sit
tion here .

Accompanying the nonspectfic type of cmphysem? L I
be large areas of creased radibnhty representing o
sematous bullae Such pochets rarely contun flurd They n:heﬂ‘
acterized by 1 thin line of increased density surrounding N
of rarefaction Within the area the lung markings a
visible The localized character of the process dis
from pneumothorax

be o
may
of Tung 17
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re a i
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[ and By hial Asth

In allergic asthmn, although emphysema 15 outstanding
aer signs iy also be observed The bronchovascular markangs
e greatly mcreased owing to partial oaclusion of the bronchs by
! cumulated mucus The oot shadows are distinctly enlarged
Lo dary nfk y P mnay produce patchy areas
density As a complication of asthma patchy areas of atelec
#* sis are not uncommon and in some nstances lobr_atelectasis
~ sults when the mucus plugs become so large as to obstruct the
% onchus campletely
+v By bronchography the obstruction of the smalfer bronch:
~1aractenstic of asthma can be demonstrated The termunal por
i ons of the peripheral broneh: of the third and fousth order
ave 2 snuby nosed appearance with 1t 15 a Jack of the arbonza
~on which commenly aceurs when 10dized ol 1s imtroduced mto
» 1@ broneh Although such obstruction may cccur with ather
, ronchual conditions 1t 15 far more common m and more charac
_ ustic of asthma
1+ In oecasional cases of allergie asthma one lung 1s somewhat
, ore empl than the opy lung thus grang the
‘. ppearance of unilater:l emphysema
o Fluoroscopic examnation 1s well as films made dunng wmsps
| ation and eypirttion m the case of emphysema reveals most
fearly the relitive absence of motion of the duphragms dunng
JLspwation In some cases espeendly those 1n which the partial
' “rroncheal obstruction 1s relatuvely acute there is a paradouetl
¥ /hange mn the size of the heart
"1t should be noted that cmphy sema and atelectasts may e
ult from the samc process This 15 discussed mare fully 1 rela
100 1o the focalzed emplysemas from foseign bodies broncho-
# tenosis and tumors

)
7
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Pulmonary ¥ mphysema

Tig 86 —Pulmonary emphysemt of anknown etoln N
the dong nuron chest wade mtireostal spaces and mub~
avericrted rdnble lungs {g)  Toot shadows {b) e e
merersed 1 sze the pulmomir vessels usualls bewm,
distended The myor pulmomin trunk s uswall enlarer?
are of the pulmonary artery (¢} bung much long
dilited than vormil-n manilestation of sight et enls
secondry to emphysant Tinear areas of atelectasss ml((u’
my of the mtedobar pleury (d) e common residua o
1t s of stelectusis winch occur mtormattently 1 such e
duphrgms (f) are ostromehs Jow  the onc o the left appe®
bo mverted L

11, 87 —Pulmonany cmphysant of unknown r\inl(v":
wew Long stinding, anphasuna produces mked c;l 3t -
of the thortx s sts wtcropostcrior dimcter Note by O;in,
thoracic spme wnd antenor bulmng of the stemum kY i\ y
wstie fo ture 1s ealagement of lung space which normalls
frenst of the heart nd aorta undr the sternum {8) bt

g 88 —Pulmanary cmphysema with chronie non;:;mw
lung, fibrosis both upper lobes I xtensne fibrobe 10 )
the uppcr Jobes with numcrous areis of yisefietion 17 ' ®
represcnts cmphysematous blebs or reas of alveolar
The rest aof the lung, ficlds 15 greathy distended and mcr‘r
radibility Root shidows of both Jungs (b) a1t elu":mn
sideribly owing to retriction of the Sbrotie uppes b o
tachments of the cstramely (hpusscd diphragms (fyte
bony structures are seen

g 89 -Pulmonary emphysema
antertor view a large pacumitoecles resw
ectast: In some cises such ar pockets oft
become very lrge with sharply defined horders oW
gnal atcdectasis of the surrounding compresscd Tung fl 5
somewhat dilated and markedly distorted from norma c}:;l
by the pncamatacele which displces them upw ard The
root shadows incrensed markings mn both Jungs
sprces are charctenstic of pulmomr) emphysema

bronchogram »
lting from w
n clted 2
ag, 10

nd wide!
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Rroncklal Asthma

Fig, 90 ~Bronchial asthmt allorgie ongm tvpical
findings The low diphirigms wide interspaces and Jong,
heart are all charctenstic of emphysema a hilus s
greatly meresed in size partly from enlargement of B}
monany vesscls parthy from actual inflammatory changes B
chovascultr markmgs are promment

Iig 91 ~Bronclual asthm bronchography with oded
Many of the maor bronehu of the second third and fouk
furcations show obstructions (D) “nh)n;nub‘naxt‘d o
apperrance cused by the trapping of ur In the ares
the contrast medum does pass as in the nght muddlc lobe
the tedt basc some of the jodized oi extends snto the
bronclt and aheol preducing 2 typreal arbonization P
Where the bronchr are obstructed the ol 15 confined ¥
hrger brond The hrge aren of cxcessive radiabibih 2t
base (¢) mdicates the presence of 1 pneumatocele .

Ity 92 —Bronchnl asthm wath emphysema andf’
welectasis The usnal signs of emphysam are present ¥ M
tion during n 1cutc phase 4 patehy et of mcreased d"“h;
veloped at the night basc () It s difficult to dnstmg:l;; :
smll patches from bronchopneumont and mterstits! ¥
monitis but m 1l probability most of those sen o8 the
senogram are due to atclectasis I

Tig 93 —Bronchnl asthma with sccondary massie ate .
In children espeenlls bronchsal asthma may e attended
phascs durtng which the dignosis of pneumona 15 0 m‘“
A cireful study however reveals that the wes of dens!
more of the chirictenstics of Atclectasts thn of consa)‘tle
¢ mferor margm of the night upper lobe crossing abore
ond rib 1nstead of the fourth nb as 1s pormal The Jobe 18

f tracher and heart duspliced to the nght g night dﬂ?r
elevated Thus 1s the charnetenstie preturt of npht “PPfd(
e child e

atelectisis Before onset of thus acute process th

s
typreal roentgen preture of bronchial asthm with empty
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Forelgn Bodies in the Respiratory Tract

FONIICN BODIEFS IN THF RESPIRATORY TRACT
To determme the presence of 2 foreign body 1n the resp
trict and the secondary cffects wlich it produces the xra e
nation s by far the most important procedure Films mademk
mspration and cxprration are s luable Lateral views o
very hddpful particulardy for Jocahization Flucroscopre &
with particular attention to cffects of mspiration and exp?
an movements of the medsistmum and duphragms. 15 &7
Foraign bodies i the tracher may be wsible even B
ponmetallic becuse of contrast between the airin the traches
the shadow of the foragn body This 1s seen partxmlall) b
views Partinl obstruction by a tricheal foreign body mav -
amphyscmnn of both lungs whichas mamfested by the uso
There may be 1 pardoxieal ehange m hewt size Dbecomng >
m nspication smiller an uplmhnn—lhc comerse Of “0;“"
Toreign bodies 1 the bronchia] tree +f metallic or ¢
composition my be obsenved by the shadow whch thei r
duce However unless reasonably good technic 1 us!
shadow of even 1 dense foragn body which has been pres
2 long period m1y be lost withm that of the mﬂammmnug'
ucts Foragn bodies contuning no hewy metals or calét
usually appirent only becwse of secondary changes o
Obstructinc emphysunt may be the first sigh of “un}
body n A bronchus It seldom lasts longer than 48 ho
oceastonally may be observed for many weeks Wi
of partinl obstruction of the bronchus and 15 mamfest )
creased radiibibity of the affceted Jobe or lung Such® .
may be obsvious in anspirntion but 1s much more 5"“:
lexptration because the affected Iobe does not empty 5
ar while the normal lung expires The duaphragm on ot
normal side does not move upward 1n expiration as it B .
should and 1 pendulum motion of the mediastinum
observed during fluoroscopic exammation or on CO“‘Pmmm
the nspiration and cxpiribion films  The mediastmu®
tovard the side of the lesion during nspiration and aw Y
1t during expiration In mudrespiration the medistt
pliced away from the side of the lesion



Foreign Boedies in the Respiratory Tract

Due to emphysemn of one lung or one lobe some shunting
irculation to the remaining normal lung occurs In exprration
refore morml arcas are civen denser than ustal owing to the
ater quantity of blood passing through them Care must be
rarsed to distingursh such lobar or contralateral lung densities
n durmg expiration from abnormahties such as pneumonta
With the accumulation of debns around the foreign body or
elling of the bronchial mucous membrane or for other rea
15 pl L of the t hus supervenes The
ph disapp and atel occurs The tved lobe
lung becomes much denser than normal the trachea heart
4 medastinum are retracted toward the side of the lesion and
diaphragm 15 elevated Compensatory emphysema of the op
site Jung or contiguous lobe may be seen There 1s relatively
Je motion of the medastnum duning mspiration and evpira
n and the diaphragm on the abnormal side 1s prtally 1m
sbilized Exact loeal 1 plished by
o views to demonstrate whether the foreign body 1s 1 the
un bronchus affecting the entire lung or 1n a smaller branch
ecting one lobe or a segment
'With long retamed forexgn bodies mfection develops and
td nccumulates 1n the broncht The lung then becomes con
reted and multiple at may appear fested by areas
rarefaction alternating vath arcas of cxtreme density  Pneu
it or multiple abscesses with fluid levels may be observed
 Targe quantiies of flud recumulate 1n the lung the mediast
1M 15 replaced to ats normal position but the duaphragm usually
mnams ddevated Usully so much fibrous tissue contraction
\es phice that there 15 sti)] considerable displaccment
« Onc of the resulua of atelectasis 1 hinear shadow occastonally
dlows 1 forcign body Other sesidua eluding pleurat myvole
et from secondary empvema and chronic Jung abscess are
~entified by their speaific changes
{ When multiple foragn bodses are present emphy semn of one
be or lang md atelectisis of wmother lobe or the other lung
v be present Furthermore foreign bodies move from one
fonchus to another producm, 1 vanety of findings

11471
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1 oreign Bodies Tracheobronchinl Tree

Toragn bodies 1 the trachen are alwns of the partually
structive type In such arcumstinees there 1s 2 pradoses
chn¢ i the size of the heart during spiration and oxpn
which s often dignostic of the Jesion

fag, 914 —1 orag bady i the trrcher 107 b aspr
21 hours before ¢ximmation postero anterior vicw i derp
spirtion Note the Tirge size of the heart and Jow positot
the diphrigms

Tig 918 ~Sm cas¢ postero wtepor view m detp exps
The heat 1s defimtedy smaffer thaw an the wspiratory e
although nonnally it would be Luger The drphragis remand
bout the sume position The shape of the thorax has ¢t
somewhat There s hilateral emphysim wath b BF
pire i from ather hung to my extent whuch produces the
found changes (xlubited \

Fig, 91C ~Same case hteral vew @ foraagn bods wisible
the trachen only beewse the large amount of - around #
wdes sufficient contrast It could not be seen the post
antenor view Tew forergn bodies of thus type ¢ clearh ¢

g 954 ~Metallic foragn body m the right ma 2
a thumb tack asprated by this adult 2 yerr belore :,‘:m\m.lt
postero anterior vicw  upnght positon @ foragh bods Jus

e ot
vond the canma antormy, the nght mus Bronchns Beeaus

not impeding the passige of e cither m ot out of the l“e“:-i
my great xtent almost no fun,, changes e present o ot
howcver some phisical evidence of trapped W This ‘s“\
the ¢ise m such mstuwees wnd st should be borne & i
the absence of v 1 changes dots ot elude 1 forest
although tt does exclude any considerible pbstruction e

Fig 958 —S-une ease hiteral view The posihon of lhcm o
body () 15 established more definitehy 3t enters the rl"'" e
bronchus just postersor and ferior to the carna BUlt‘IOn\ﬂ
are importnt m such wstwmees to establish the Jocahz
questiontbly
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T oreign Rodles Rrouchi

g 96\ —Faragn body i nght broachus peanut aspr®
18 hours before ¢xunmmmition film n deep wspiration The ¥
lung ss shightly denser than the nght Displragms trachaz
hie et 2re m nonmal posttion. There 15 no trace of the forermn bt

Fig 988 —Fikn made at same tume m deep evpiration. T
Itt tung, 1s mare dense 15 1s normal i (ypration the ikt &
phragm s ascended and the bt bas shifted to the it B
nght lung his rctuned about the same rdubidity and the
driphragm s remuned i approvmitels the sume posttion
nsprration owing to mabiity of the right lung to expie W
Obstructive anplistma 15 prescnt

Tig 97A —Toragn body n It bronchus pewut a5p
fous divs provioushs postoro antenor vsew m patal msP’”é
The 1eft lung 15 more radiable than the nght and the nojt
phragm 15 shghth more clevated than the Jeft. The heart !
norml position

Fig 97B ~Film made at ssme tme m deep prratxow\
marked clovstion of nght diphrigm displacement of )Ifﬁb’;
the nght low pasition of ldt diphrigm md relatve radul
of left lung ] elirictarntic of obstructive emphysema

Tig 98 —\lultiple foragn bodies nght broncht
film made i deep oxprration Most of the nght fung shows
ridubihty (c) than the left but at the nght bise 13 ard
greatly mercased density (U Such changes are obsernied ¥
twa foreign bodies wre present In this wstanee one L\rz’eﬂ
ergn body partilly obstructs the nght mun bronchus ®
smaller oue cxtending nto the nght lower bronchus © "
it completely Jerding to the combmation of unph\st’ms'r
atclectrsis on one side A simshr process my oecr with Sm.v»
foreign body f 1t produccs nfhimmation nd resultant
plugs

Fig 99 ~Torugn bodv in nght mun bronchus ¥
bearing present for several months Note the perfectl) P o
character of the foreign body (@) Changes m the "gh!uoﬁ‘
Tobe (1) idicate decrcased erition from partitl obstruc
the bronchus There 15 httle or no ¢ dence of emphyse™

-~

etallie
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(1521 Toreclgn Bodies Atelcetasis

g 1004 —Toragn body 1 left mam bronchus beand
hours after aspirition film 1 decp nsprration There n 2
degree of oprcity of the left lung owing to extreme atelectass
sulting from complcte abstruction of the bronchus The it
phrigm 1s marhedhy desated (b)) Cudine displacement 8
clear beewse of rotabon This 1s 2 typieal pacture sees
water absorbing substanees such as beans are aspirated
swelling produces carly total obstruction

Fig 100B —Same crse four hours after remosal of
body “There 1s almost complete resolution of the left funz
some merease m density remans The diphragm (b) bs
scended  the heart 1s m normal pasition \

Mg 101A —~Forogn body i Jelt hronchus w th secondany T
chinges  postcro anternor  roentgenogrim \md(‘tﬂpﬁﬂd
child's hustory suggested aspiration of 4 forugn body stem
before It hnd been neglected owing to 1k of correct 4
Note extrame density of the left lung and areas of cavitationd
1n both fft uppcr wnd nght fowcr fobes The changes o8 the
are due to sccondany infection No foregn body 15 sisible

Tig 1018 —1 dm madc 2t the same tme W th heave
sure. Note the liobnul m the left mun bronchus clearly seet
although musible 1 the other film The ewaties (C)I"’dh
Tungs and extensn e inflammatory processes W clearly de ‘,“
Sueh changes occur with secondary mfection from negle
aign badies

g 102 —Foresgn body m nght lower lob
cliectasis Nie months before ths film w 1s mad
aspirated and never removed a arca of atelectists am
chucetrsis d hieart displaced to the nght ) bk

Fig 103 —Foreign body m nght lower Tobe resulud o
tasis A peanut had been removed six weeks hefore ﬁﬂ“s v
v tion a dense lnear shadow charctenstic of “phitter atel o

occurmng when only 4 portion of 1 lobe s been my ol vy
s not expanded Some mncrense mn density surroundis™ 5
cates pneumontbis

o residual U
e a Veanui
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Rronchitis; Rronchlectariz; Obstruction

BRONCIITIS BRONGCHIFCTASIS  BRONCHIAL o
STRUCTION Because of their ur contentand st 3
simibnty to the surrounding Tungs the bronchs are pot re
visuahized in the roentgenogram eveept on the addon ot
trast medium As 1 result acute bronchitis often shows b
changes In 1cute liryngotricheobronchitis as mfant ¥
voung children some signs such s emphysema atelectass £
bronchopneumonit mas be seen i the roentgenograms {seeft
72and 73 p 129) Chronme bronehitis also 15 difficult md«;
steate n the ordmary roentgenogram and the findines are
tively mimmal \
In branchegtasts the following distnctne changes 70
scen 1 the ordinary roentgenogram (1) Incrcnscmdenséz:
thuckness of the kner markings especially those exten
the bases of the lungs The bronchos aseubr shadows well :
the periphery are more distinet than an the normal 5;1'
(2) Strpelike or rounded arcas of rarcfactions surtoR? .
thickened rather dense shadows (3) Local areas of denstt
secondary changes suggesting atelectasis (4) Dlﬂ'u“‘d‘mfu
mottled arexs especially i the bases of the lungs no dov |
to secondary pneumomtis (5) Actual uge carihes “d?
levels representing the bronclnectatie thscess (6) In h‘e‘ﬁ
lobes or 1 bronchicctasts imolving the smaller broncl
ple reltnely rounded areas of decreased radiabifity sero¥
by rather thin dense walls These may mvohe only one r‘;«
several lobes they may be umlateral or fateral A 5("’?;&
haney comb 1pperrance of 1 portion of the lang MY abo .
(7) Secondary pleuntic and diaphragmatic changes = %o
gen findings incident to such Lications are then seet B
many cases the lesion lies below the domes of the d"‘PJ !
or behind the heart and hewvly evposed films must be m
bring them out by
To delineate bronchiectasss adequately bronchﬂg"“i’hl}
1odized o1l 1s necessary It 1s impossible to exclude hroncd‘w«
without such an ctvmmnation and except mn rather 2 .
cases bronchiectasis may be very difficult to dmgnosel\ ¥
the use of a contrast medium With bronchography farrhy




Bronchitis Bronchiectasis Obstruction

enstic findmgs may be observed The shadows of the contrast
ed bronchu tend to be tortuous and somewhat uregular re-
nbling varicose vemns In the cylindrcal type they are dilated
1l beyond normal size In the saccular form the indnidual d
ed bronchi form senes of dense rounded grapelihe shadows
ached to a stem By the same means lesions behind the heart
below the domes of the diaphragms can be delmeated It 15
ssible by means of lung mapping to determine the exact
2alization and extent of the lesion 1n order to guide surgical
ervention In cases of bronchiectasis all of the broncht must
exammed because contiguous broncht frequently are mvolved
thout show ing obvious changes in the ordinary roentgenogram
15 1s particularly true of the lingular branch of the left upper
be bronchus

Note should be made of the fact that patients without appar
t symptoms occasionally exhibit charactenstic evidences of
onchiectasss Also despite obvious evidence of bronchiectasis
the bronchogram a reversa! occurs 1n some cases so that the
onch resume their normal diameter Furthermore a physio
gie dilatation of the bronchn which s not truly bronchiectasis
ay occur in asthma These bronchi also may return to normal
ameter after the obstructn e mechamsm 1s removed

he d of T h localized 1n one lobe
ould always stimulate a scarch for a specific obstructiv e Jesion
ich 1 a tumor or foreign body

Stenosis of the bronch of mflammatory or traumatic ongm
1ch 15 may follow the pissage of a foreign body or a peribron
nl abscess or pneumonia wall produce all of the aforemen
oned signs of bronchial obstruction Areas of emphysema
electisis nd later bronchiectasis wall occur The stenosts itself
2y be demonstrated by bronchography or body section roent
fnography as 1 narrow ed are m the lumen of the bronchus

{1551



(1581  Brenchicctasis Cylindricnl and € ystie

RRONCHIECTASTS CYIINDRICAL AND CYSTIC
In many cases of broneliectass defimte chnges can be oberd
w the ardiniry rountgenogrun 1t should be noted hovever &
bronehic ctasss cannot be excluded by sumple roentgenompbe
the chest nor m many mshinces o at be defimitely dame
without brenchagriphie studies with 1odized o Cutan i
tine changes 1 some eises of bronchieetyas are sufficient o
mst ilfcrentiation from other condations 1 the ordnan roer'™
ogrim Tt should be borne i mmnd that the basal portions °£ﬂ
lungs e most frequenthy involied Such arets may be b
the heart or bolow the dome of the drphragm where chanrest
not clearly dulineated exeept by means of contrast medur
Tig 106 ~Crlindrical broneluectisis night lower lﬂbCT‘
root shadows of the lungs are mereased nd the bronchovas
markings cxtending nto both bases are distimethy lh\c\:)ﬂl’
They are more conspseuons m the lower thn the uppet
a a numbcr of tubnlar arers of rirefiction mprcscnhn”(
cylindneatly difated bronchs charactenstic of bronchectasts
castonidly chronic bronclntis sumulates this peture but u: .
arc1s of rrefaction s farge s those shown here mdre2'
prescnce of hronchicetisis ¢
Tig 107 —Cystic bronchreetasis both buses 8 "“m"'mfm
cuhr or oval areas of decreased density surrounded by thie
walls These are charictenstic of the more evstic tpe & 7
clual dilatation The smaller bronetn are diated such &
Because thar walls we thm the shadows of the wall st
catics are rehitively thin The appearance ts quite chlm‘t .
and the condition 1s readily dingnosed from the sunple 0¢?
gram alone
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Hronchiectasis Palmonary Changes

F1g, 105 ~Bronclucctasis with ateJectasis nd preanonts
sesere crses of bronelneetass there are pften assocuted #
tasis of the ol ed Tobe and pueumomtis Definite c:mln-s(:
with distnctn e fand Jevels can akso be made aut Thcsem"_\
fung, abscesses hut thewr localz stion to the fower lobes, ot
plictts and rehition to the bronchs identify them as broncheck
cwities In thns case there were sumbir findimgs on the lelt sk
althongh ths 1s not Awns the cse

L 109 ~Bronchiectisis with atelectasts and pnetuno?
achild The broneliectatic cyaties are present prmmp-\“v
the heart (@) The hertas pulled well over to the left sx\!!;
and the tracher 15 somenhat disphiced Lmphysema of d:
upper Jobe compensates to some degree for shninhage :\f“fa
Tower Iobe Thes tppears to bea unthuteral Jeston bt © =
the right side cannot be cxcluded from such an ecimination
bronchagraphic mapping of both lungs 1s necessary 10 €
broncluectasis w other lobes "

g 1105 —Bronchuectanis bilatera] with ale\cct:msm
cluld postcro anterior view  Note the areas of c}&n\dﬂ?t
faction nd pncumomtis (@) the nght base The *
phragm 1s elevated {¢) owing to tedectasts at the \)SS;P“
Ieft lung, but fow changes e observed the lungs ;‘dm“
wore the dophrigms simee most of the process hes
heart o d

g, 110B ~Sme case plmgram § em from P“:;:q !
wall The lwge cnites (a) are much better shown g
ordinary film Both sacenlar and cyhndncal dilatations
bronclu are scen on the left sude belund the heatt {4 -
section roentgenogriphy may be of great value delm(‘:ed :
exact nature of the process of bronchography with wod -
not watlable or 15 contramdicated Dy this means d\“‘aﬂ
bind the heart or cavities 1 the area of the pm:umm\ms :
demonstrated
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Bronchiectusis Pulmonnry Changes
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Bronrchlectasls: Itronchography

Iig 111-Cslindneal bronchiectasis pcsmmmener'
chogram  a tubulir dilitation of the left lower lobe
\fost of the chinges are retracardne the ordinary 10
grum appered normal Mo abnormality w s found on the
ate side The dumonstration of 1 loctlized process 1
portant bueust surgred extispation of such a lobe mav |
A cure

iy, 112 ~Saccular bronchiectsis postero-antenor
gram Al the bronehi inve been filledt here a procedure 2
recommended Txtonsne saceuhr bronehiectatic cavites |
we well shown 1 the left upper lobe nd behind the t
the Jower Jobe Al of the nght bronchu are flled out and
normal thus mdicating the locthzed charctes of the ,
the possibibity of curc by extirption of the left lung

Tig 1134 —Brouclucctasts o hndreal and saceular .
bronchogrim night side onhy Bronchogrphy of the l‘cfl S:.h:k
on

been done 72 hours before After evacuation of the o
the eximmation was repeited so that the night side cou: .
delincated « tortuons dilated bronely resembling wane
charactenstic of evhndneal bronchiectsis Only 2 fen Si&
arcis e present wod only the Jower bronch are 1nvah ’
the left the residuc of the todized ol and areas of P“wl{:
around the obstructed broncin produce 1sanet of rathe?
finger hike shadows (&) June

Tig 113B ~Same case bronchogrnm portion of left ‘g‘c-
Mote the marked s1cenlr diatatians of the Jeft Tower lo "
eht (b) neardy all of wlnch are imald The left upP“bm
has also been filled the hagular branch (c) shows mé;
tartuous ¢y hindriea! dilitation winch 1s of great ,mpom“f
cruse it must be dealt with surgically The acdvantages @ ;
mapping are clearly apparent By mens of bronchogRP
could bt demonstrated that the medial portion of dedl!
lower Iobe the iferior portion of the left upper Jobe an
tire left lower lobe were affected

(Broncinectasss  Bronchography confinued on page 1841
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Bronchlectasls Bronchography

g 114 =Srwenhr broneluectasis evstic tvpe bron
Dilatation of the smaller bronchi from bronchsectasis p
thmn w slled canaties wineh often are numerous mvolsue £
of the lung and givng 1 cystic appeartnee These bae
designated by vanous tems and are thought by some
congemtal Multiple saceular arcas cspu’ul]) well sho
the bases {a) arc fillad with sodized ol but also contus

Tig 115 ~Broncliectasis with atdectasis severt gl
chogrin @ ovhndocally dilated  tortuons bronclu which
cite presenee of bronclicetasis of modenite degree 1
lower lohe On the night side the whole Jower Tobe 15 at
producing 1 charctenstic trnguhr pan\cncbml shadow
1 conenve upper border (b) The Dbronchi m ths lobe were
but 1 heasaer cxposure would hve been rrqmrrd to demo! .
such bronehcetatic arens ta the dense atelectatic fud ﬁ“m‘i

Fig 1161 ~Cystic bronchscetasts incudent to ronchal ©
pression by calaficd penbronchial lymph nodes poster ;
rocutgenogram wath filtmtion of x rys strking normd
which permts overesposure of dense naght lung while P’:{
norml contrast i the Ift lung The obstruction of the “ah
bronchus (d) by the multple calcified pmbronchml Tymp!
(e) could be cleardy made out cven m this ordinary o¢0
grun By means of the heavy cyposurc the numerots ¥l
i the nght Tung are cleary dchineated

Fig, 1168 —~Smc case bronchogrum The
mai bronchus (d) 1s somewhat better delneated b "
coating of its wall with 1odized il ¢ calorfied Imph 2 P
pressing the bronchus The multiple ¢ystic type of Lﬂ\mez
nght lung fill.d with 1odized ol {a) e charactersst »
the patient upright the gas nses fo the uppts surim‘ﬁi
Ievel between the 10dized o1l and the gis Note how e d
15 markedly displiced toward the mght despite the 9° b
acter of the process A good deal of shrinkige of the I
cwsed this displacement

b
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Ironehicctasis Bronchinl Obstruction

BRONCHIAL OBSTRUCTION The films shoss b
demonstrate the vancty of methods avalable for studs of b~
chostcnosts nd s seque e Tnaddstion to sumple posteroanle
films 10 the Jaterl posstion brouchographt with sodized vt
bods scchion rocntgenographn aid m establishment of anatet-
changes i brouchy d obstruction
Ty, 17 ~Bronchit obstruction nght sddic lober h‘fi
sw Stenosis dovdloped After an adult aswrﬂcd 3 pew
Atelectasts of the riht muddlc Jobe shown here 18 charaﬂ?fV;
The lobe wstcad of bung roughh tangulr 3 oblon..!
donssty supenumposed on the cardiac shudow The infersor b
{2) 1 mirhedh concne because of shrnkage of the lobciv‘
compensatony expansion of the fawer lobe The uppet
lowcr than normal owing, to expsion of the upper lobe »
g, 1S ~Bronchostenosss with ateJectasis and bronet
of middle lobe bronchogrum literal siew @ upper 1\
muddle Jobe depressed  Lower border 15 mot 15 ceart N
b ovdmdnedh dihited bronela m smddie lobe d 5‘“";’“
right muddic Jobe bronchus demonstrted by contrast 6
¢ evlndrict broselncetisis m nght lower labe -
1ig 119 —Bronchastenosss night muddle lobe st L:’
anoma postuso anteror bronclogrun The historny Stmnodm‘
gested bronchinl erremmomn and the onglm\ film “é o
welectiss of the nght muddie Jobe Rucht mddle an o
Jobe L hewere de ted by bronehography 4 “;
stenosis of middle lobe bronchus of smootht chareter Ps
Jnee simuhtes ¢iremoma but as more regbiy surgerl e;c
tion of the muddle lobe discloscd 1 cascous pmbronchn“
proved to be tuberculous 10
Iig 120 ~Bronchostenosis nfhmotory body SEC“‘;:‘“
genogram Plansgram made 10 em from the postertor & ‘i ”
reverls the entire anatomy 10 this ease of bronchectas:s 1 y
from bronchil obstruction duc to ptnbmndml mﬂm‘:x
a tracher & nght mun brouchus ¢ dilted cnmcSUSI
rep g cystic 1 lueetass d stenosis of Dot
shown by soft hissue shadow compressing the W fitled 105
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Rrouchicctasis Localized

1OCALIZID BRONCILTECTASIS To deterre]
presence of bronchostenosts and the exact localization of be
chicetsis 1 vancty of roentgen procedures often must bew
Roentgenograms m v nous positions bronchographs and ke
scchion rocntgenogriphy should all be utihzed
Tig 121\ ~Locilized broncliectasts night meddle lobe
mflimmatony bronchostenosis  ordman postero anterior
genogram upnght position @ 1 very sague srregular d
the regon of the nght middle lobe Throughout the Jungs
numerous small densities probably caleified dissemmated
hood tubcrculosts ar possibly lustoplismasis The leston
muddle lobe mw well be the result of lymph node enlargest
from this old process ¢xerting pressure on the bronchus
Fig 1218 —Sune case  postero ntertor view posttd
lordosts By this method the change m the s of the nght®
dle lobe disclosed 1 trangular area of density contaning mﬁ
ous rarcfactions (a) Tiis mancurer miny times 1 of ‘é“:' .
in demonstrating 1 lesion which otherwise could not 'ﬁ\
1t 15 evident that the size of the nght mddle lobe 15 gred
mimshed and that 1t contuns numerous cavities The ol
Tig, 121C —Bronchogrim postero wntenior view xe\yedl
mtroduced by the passne method and the nght mddle ﬁh]
flled out Charactenistic saceular and eylindneal brone e
n the mddle lobe 15 well shown The outhne of lgt?h: :
smill tnangular structure hyng medilh 15 clearly de
Compare with DNigure 121B salli
I'g 121D ~Bronchogram nght Jatcral view The 1
of the right muddle lobe and the sxceular and c)"“‘*‘"ma i
chicctrsis wathin it are effectively shown Further lung mSu
indicated that the other broncht were not miole
demonstration of 1 locihized lesion 15 of the greatest ME%
because 1t estiblishes clearly the feasibilits of surgieal et
of the suppurtive process in the lung
Thus case llustrates the meddlc lobe sy
uncommon and may be secondary to lesions of early &
affectng cither the bronchus or the pqrenchyﬂﬂ of the
lobe

i
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Bronchastenoxls Rronchicctasis

Tig 1227 ~Bronchostenosss left mam bronchus from =
mont1 of ¢y ehildhood  postero anterior view Bronch:
miolves espeenlly the left lower lobe produtmg m
density @ border of the 1t lowcr Jobe which 15 shudke
2 trngudar pern ortebral shadow  superimposed on the
shadow b, Jeft border of the het displaced to the left. S
the numerous srregulir densities clearly ppetr to be beyord
himsts of the lower lobe

Fi1g 122B —Samc cse body section roentgenogram T;'
sibiittes of ntomie dragnoss by this method are we
onstrited @ Nitcral murg of the left lower lobe %
shrunken to a pernsestebrl trangle belnd the heart ¢ 0
the numerons broneluectatic e tties vsible thoughout thes
titie lobe

In further studies of this casc bmnchogmp)n with ;
ping was utihzed The left mun bronchus was stepohtc,
lower bronchus was markedly contricted and the lcf; ﬂPI’f’m
bronchus also espeenlly the hingulir branch was ;U;m‘
mohed The nght lung was entirely free Pacumon Tk
necessiny and was rccomplished wathy full recorery
findings bore out the roentgen diaguosts completely it b

Fig 123 —Bronel with atelectasis of the s:cwf
lobe postero wmtenior view Typieal changes with mtmﬂﬂ""’
the lower lobe are clearly demonstrated There 32 "
area of mereased density betnad the heart with 1ts b“,l)om’
(a) latcral its Jong side toward the midhne the 5110";’ e 0
the diiphragm which 1s not elcvated The cardrac 3 ’v‘f "
extends beyond this pensertebral tnangle The root 0 det
lung (d) 1s distinctly smaller than that of the nght (01{7 T
sult of mednl displacement of the vesscls to the Tower h
left lung, 15 1 whole 13 much more riduble thin the ng i
to compensatory empliysemn of the upper lobe The Clﬂlf’kw"
of these findings 1 charictenistic of I{t Jow er lobe atele® e
helps to differentiate st from mediastinal empyems Pe® o
abscess 1nd tumor of the left lower lobe Surgxcal extpa
the lelt lower lobe disclosed inflammatory bronchostenoss
ably onigmating 1n a foreign body

fune B
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Pulmonary Abscess

JUINMONARY ABSCISS Whether acute of chre
pulmonan, abscesses usu illy present changes i the roent,>
graun which arc of dngnostic importance ‘At the outsct the
pearance 15 that of locahized pneumonta There 15 an &t
density ot sharply demarcated often with a hany ndit
margin It 1s not confined to any onc Tobe and has a rather fa'
«ny appuarance Such 2 process occurs shortly after the doek
ment of an abscess from aspiration 0 embolus or pacum®
As destruction develops  commumication with a brond
takes phice followmg wlich an arex of cuvitation can be®
out Tilms madc m the upright position then df.-monsmleﬂ‘
area above and the shadow of find below As the cvib
comes more chronie its wall hecomes more sharph demares
from the surrounding, tissues A flurd Terel may be demonstr”
i the upnight position or n the Vitern! decubitus posiio®
Tevel adjusting, itsclf to Jie paralled to the Tong 2us of the
The exact localization of such 4 cavty en be determi
films m varous positions wd by fluoroscopic (xamunthon h
Generlly speahing 1 nontuberculous lung abscess 5"“’“’r
rather thiek seregular wall and 1 rge amount of flud withit
Occisiomlly the ety 1s so filled with find that g8 cannt
scen In other mstances after considcrable cvacuation throv
the broncht the ety muy be almost filled with g2§ and
peated exvamintion 1s necessary to venfy the ohsersation .\
Cavities are occasionally multiple several apperring m?
or more lobes In some instanees p1mcuhrl) m the Smph‘] ;
cte pyemias following ccrtun pnenmonis and after 2 5}“’“,“
of small emboh which hwe become nfected multple
abscesses occur throughout both lungs At the outset these ¢
are round fairly well defined densities simulating 0 S9T°
nodular metastases n the Jungs or well demarcat bmﬂfd
pneumomia With the development of destruction areas of
ability appear withun these cavities and flud Jevels 27¢ also ¥
Cavitation occurs n the lung 1n the presence of fu_“‘é’/d
cally 1 actmomycosis and with bacterial infection a0 aur
of other diseases Often at 1s duifficult to differentiate betse
these various etiologic factors from the x riy examinatio”® é



Pulmonary Vbscess (173}

The most important dingnostic problem as far as 1 single 1b
ess 15 voncerned 15 differcntiation from a tuberculous cauty It
sist be emphasized that often this dsstenction canpot be made
nce they may resemble each other closely and the sputum ex
wwation must be reled on for the final diagnosts Howevcr cer
n features tend to distinguish the two N b lous ab
»sses are more hkely to occur 1w the lower than n the upper
s thus 15 the converse of tuberculosis Usually with taberen
s there are other arexs suggestive of the disetse around the
yb o1 i other portions of exther lung Flnd 15 morfe common
nontuberenlons abscess and m hwger quantity The capsule
a nontuberenfous abscess is fikely ¢o be thicker 1nd fess regular

Casewrma of the Inng may mamfest stsclf 15 150litan thseess
suilly the wall 1 thucker ind more nodulir than s an nflam
natery process Twmor obstructton of 1 bronchus mu cause
bseesses m seg of Jung supphed by that L }

Cysts of the Jung when infected may produce findings sun
lar to those of a lung abscess and 1re sometimes difficult to s
wgtsh The cyst 1s usully arger there 1s dess contiguous and
ollntera) inflammatory process and the wall 1s distmethy thinner
'od more, sharply defined Obvioushy the lustory and tepeated
Bmgen examimations are of the greatest mpactance w difforc
wation In some mstwces distinction between an mfected ovst
ul sbscess ewn Le made aaly by biopsy of the ewts wall

Attumpts at bronchography for the diag of abscesy arc
#lten unsuceessful becanse the cavity does not fill wath the con
st medivm By thes means however definite arcas of Yron
hacetsts ews often be demonstrated 1n contigtous bronein Brow
hostenasis may be shown to myolse the branchus supplyin,, the
Wseessed stgment hts chricter may sugqest the correct dng
3 preticaluly i dagnons of ewemom itous abseess

Yot surmend drumige loealization of the cuact scgment of the
4, affectod by the abuecss should be wtonpted by carciul
*tuch of ridiogeaphs made 1 the postero aterior oblique nd
1:;"; hterml projections Ocersionalle Jun, mappi,, by bronchog

P 5 neevssany to delmente the segment accuritehs
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Pulmonary Aluscess

Mg 121 —Pulmonany abscess two weeks after |
ey stie postcro anterior view Diffuse wregular deusty
be made out i the medial portion of the nght lung 1ts poe
defined outer borders and diffuse homogencous charater &
gest pncamonty In the npper portion howeser lhtrcunnl;
of rarefaction {a) which s the beginmng of brm&dm\d
process Pncumont y i the resohmy, stage s have a sa
sumlr appeaninec but persistence of the findings usualh
that an abscess 1 dovelopmn i

g 12314 ‘I’\\Imu(nrl\ fbsak 10 days after mnsxllcdd
Only the rcht upper lobe where the abseess acct
There 15 -\L‘rom\[d‘:-d aren of merersed density Wit bei:m
sharp dchmtion of the pupinny 0 flwnd Iovel bc\\\“:I
aborve and flimd blow A Targe amount of Bund 15 prese®
ity which helps to distinguish at from 2 lubcrculoufh}’:":
b rhtnedy thich sl of craty In man staneet Dm
it 15 urtuslly mmpossible to istingmish such 3 P"";:sc g
tubcreulous ety cveept by the history b‘f“‘m E“
and eventunl changes {Courtesy of Dr 11 £ Wilmot
\Munn )

iy, 1258 ~Same ensc four dns lter The € ) ot
Qimshed grotly and the fud Tevel 15 not TOW C: it
parent The gns filled spice howeser 18 still prese™
fauely tluck wall surrounding it is seen {h) 05 dus

g 123C —Re examimation sesenl dys later =2 §
tonsille ctomy The cnaty 15 small and shows only a“ st
ously thick wall {B) Later Rlims showed onhy 130t
Iinear aren of density remuming

g 126 —Muluple pulmanary abscesses 10
otomy w1s done beeuse of Ty ngel obstrucho
of foragn matennl resulted m bscess Multiple &
madc out 1n both hmgs Note the flurd levels (@ s
sharply defined rounded wall of cach ey nd the &
of consofidation surrounding them
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{Pulmonry absecss continaed ¢n page 1761



Pulmonary Abscess  [175]

T -

) e
FaintN 1' - =
- b == e
- o e .
- £ H z
P i e, p RS

10 ! v >



116l

rul 1 Abscess P

Lig 1274 —Pulmoniny abscess two weeks after cholea
tomy 1nu*mp()shnor \1ew  supine position A trunmile
of density corresponding fanrly well to the posibon of the
muddle lobe sugeests 1 consolidation Withn st some fant
of lesser dunsity ¢an be made out but these are not cleas
fined

L, 1278 ~Sune cse following day upright P""“‘mnd
the fluid teved (@) the gas nsng vpward the flurd below &
thick imflammators wll 1round the 2bseess cauty The vp
position 15 1lw s necessary for demonstration of an 2:35:3
1s difficult to distmguish such 4 Teson from n m!m:h .
the lung but the ircgular character of the cavbs e ;7
thickness of the wall and the surroundmng mflammaton
diffcrentnition L&

[y, 1251 —Pulmonan abscess aspirtion one “’Ic'lhb
bulbar pilsy postero wntertor view upnight position
tion and Cxtent of the ety mav be well demonstrat
n both postcro intenor and Iteral views The massn;)t‘ s
densits 1 the left lung just mediat to the heart can fls
The appearnce suggests that 1t 1s centrl 1ctual\\5l o
medinl - 15 shown 1n the hateral vicw (Fig 18 ) m
flud level (a) and the thick wall around the cavity .
seen There are sereguinr densities within the shndul“l:' 1yo
ity some of which are supnnmposvd from the ulﬁnoﬂs
front of 1t and some of which represent actunl granuid
cxudate within the pocket

g 1288 Sy s ateral view upright o t,’:?ol
cuty 15 seen to be lmost At the posterior chest “ln(a) il
the 1picat portion of the Jowcr lobe The flud lc\t“h !
thick wall () are 1gun shown Demonstrition of ichﬂ"
sttion 1s of great assistance to the surgeon it ﬂPPml o b
cavity Differentrition from encapsulited cmpycmt ‘1‘1" e
clual fistulr 1s difficult Such pochets howerer usual )dm,yl“'
sharply outlned show less inflimmation 1n the smm““(estﬂm
have 7 more later] posttion and are accompanted by ml;mm an
miohement of the penpheral pleur Differentintion
crotic earcinoma of the lung must also be made

vttt
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Cysis of the fung Congenital

Lig 129 —Congemtal cvst richt lung moa bov 12, poste
anterior view upnght position The evst hnd become mfected s
that the patscat had all the symptoms of pulmonin suppurns”
a margin of lung evst Note chirictenstie thn wall and abe
of pleurl thickcsung i ths arcy b flud Tovel with gas sb
and frd below ¢ trabeculac estending through evst g
wlich arc charactenstic and hedp to differentiate from en
Ited empyemy Operition showed this evst to occups the m
lobe only but 1t was so Jarge that 1t compressed the upper
wove wd lower Jobe medills and occupied most of the
thorix Lobectomy w s followed by good recovery

Fig 1301 —Congcmtal evst first olysers ed 2t burth subseg
miection and sccondry changes  postcro ntertor s ST
position The multiplc cvstic arets contun so much gas thJN‘h
mn the supine position the cavities are distinct The thin, 1t
sphicnienl shadows  representng cyst walls occupying 2 =
portion of the nght lung are well shown When first obser
the evsts were filled with flad nfection occurred Liter
mont1 wath second iy empyma was dngnosed and a b
tion was done letving 1 defect in the b (d)

Fig 1308 —Sumc case hteral view upnght p
distinet evsts e scen cach with flud level (5)
the upper pocket ¢ well shown (a) .

Fig 130C —Postcro nteror view upright positon & m
of severil evsts b flund levd of one pochet The lnng \\astm
extupated because of marked suppuration with complete?
eny

Iig 131 —Nonputrid abscess of the lung postpact
ulating cyst Extensne gas and flud filled pockels
the nght lung b flad level ¢ walls of several pockets D;nnﬂ
tiation of this ty p of lung tissue destruction usually occ o
children from congenital cyst may be difficult In this cas
films made before onset of the mnfection give no eudentc]:‘
Tesion The process clcwed spantaneously contrast ¥
cyst which persists

osition
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[Cysts of the Jung  Congenttal conttnucd on page 1821
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Cysts of the Yung Congenital

T1, 1328 —Tufected lung evst siuliting encapsulited
pram postero anterior view  upright position The patent
bd many attacks of so called pneumonta and empyems
nb rescetions hd fuled to produce permanent dranage 0
suppueitmg enaty. Note relitin s thin wall of the pochet (s
fud Tevdd (b) indicating gas and fluid and communication
1bronchus Heart is displiced to the nght No generalzedpt
thichamng desation of drphrigm or retraction of mediast
has occurred s 15 usual in encapsuhited empyemt witha!
choplcurl fistula

Fig 1328 —Sunc etse after drunage through a nbres
with catheter i the ety Datera] view @ thm casitv”
d rubber deunage tube Fluid has been almost enturely rem¢
but despite drunige the cvst remuns hrge wd flted with
Persistence i the fiee of repeated drunge s chnacte’
Lobectomy Iater revealed 2 typreal congemtal cyst .

Fig 1334 —Congemtal ur cvst of the Tung mfml
months postcro anteror view  Symptoms were noted 2t \
Tirst films made two months after burth showed a0 ”]
pocket At this ime an cnormous ur s ic oceuples the rnnre‘
homithorix Cast walls () and trbeoulae through tht &
are well demonsteated The cyst was so Targe that i d‘{‘(l’(
tricher hewt and night mdistmal plaura nto the fe "
casing medrastinal bam {e) Resulting marked compres
the left lung, ciused strking ey wosis .

Fig 1838 —Latcrl siew: The anterior evst wall {a)
(1) and sts bufurcitron below e well shown o

Ing 133C —Anteroposteror view fter suction S:zem
eyst wis greatly reduccd 1t 15 seen to imohve only d'; )
Iobe the other two lobes hasing becn compressed and dsf
by marked expinsion of the cyst The mediastinl hen‘;"el
1334) 15 reduced Preumoncctomy led to full recovery {
338 p 367 for cnd result )
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Cysts WMiscellancous

Iig 131 ~Chrome emphysema wath pucumatoceles po
antertor siew On the nght side 1 large area of rarefaction :
base represents 1 pneumatocele At the Jeft bise s a pod
gas and flud Onginilly tins was stmply an air astor]
matocele resulting from cctasn of the alveoli commonhs
with emphysema but 1t beeame mfected The flud leel
and wll of the pocket (a) are shown The appearance is 3
to that of 2 congemital Jung evst but the condition 15d
guished by the listory and presence of generalized emphy:
Constderble pncumonttis 1s alsa present on the Teft sude {
pare with Fiyg, 89 p 143 Nigs 91 wd 92, p 143 and Fir
p 183)

Fig 135\ —Plewropenicardin]l cyst  postero-anterio?

a large mass mul\mg the Ioft dinphrigm and extending :
the Icft border of thie heart close to the apex_d_supens]
shadow of the overhing breast The eyst is filled with o
no gas bubble 1s made out This type of cyst winen s 2= Fcyst winch is et
plcural_does not communicate with 2 bronchus o

1g 1358 —Roentgenogram after artificinl pneumaﬂw:“;
was njected mnto the pleura! caty to demonstrate deﬁn!lhf
exteapulmominy charncter of the ¢yst a shadow of e
much the syme as i the postero antertor view € Tung ‘01
away from the cvst d overlying breast shadow Amb'cu]]
mothorax 15 an cxeellent means for distingmishing beh\eﬂ;{
pulmonary and extrapulmoniry lesions and 1n some lnsla‘
of crucial importince The evst was Iter removed sufg‘c“«
proved to be 1 chissic pleuropenicirdnt cyst contad

flwud




{1831

Cysts Viscellaneous

135 A



(1a3)

Preumoconlosis SHicaosis, I arly Stage

SILICOSSS The carhest m<nlyno]ogrcchangcxm‘
costs e not spearfic beese repoated mfections inbalaten
other dusts and ¢ven adsanced age may produce a smile
poirmee For tlus reason 2 luston of cxposure 15 of greatz
mant Charwtenstic of thes stage as 1 fant grannlar appes
which 1s faurly umform throughout both lungs As the &«
wdvances defimte nodules which are speesfic appear

Tig, 137 ~Difluse Fibrosis of both Jungs classified as 12
aific The pitient aged 66 had buen 2 copper miner for 10\1:
He had not buen ¢xposed to sithea for 30 yewrs The cath rhlh
of sthcosis—enlrged root shadows increased hmear 1
and funt granulr apperriace of both lungs—are well ﬂus‘:;
This type of fibrosis m1y occur with diseases other than s :
but when there 1s 1 definate hustony of exposure fo s;K':r
diagnasis of first stage silicosis my be consdered A d‘"‘”ﬂl
agnoss of silicosts should not be made from such Endm:“ﬂ

Fizr 138 =Stheosis nodulir stige The patient \\.\IS] o
bhster for five vews Defiute silicotic nodules are #ell ¥ A
Numerous smill almost miltiny densitses evtend fmm;i‘
basc 1n 1 rather umform diffuse fashion The 100t SEG :ui
the lungs e somewhat enlwged The linear m"hne:m(f
clenly apparent beesuse they are mashed by the il
nodules distributed throughout the Tungs This 15 o‘;na\’*
most charctenstic findings 1 silicosis Howerer :lt s
occur with Jung mvolvement from less harmful “shns
suderosis or ehalicosis The cxtent of the nodulation
rehtion to the indiiduals disability s

The distinction of this leston from other miliary 1?5“’“5'“ |
difficult and the eluncnl hustory wnd wnmednte finding* b
rehied on For example acute nuliry tuberculosis aww
chiohitis 1nd miliary metastases to the lungs may P‘"’d“cc
what similar picture

[Eneumocomosis continued on page 1901
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Preumoronfosfs silicosis Adranced Stages

The nowdular stage of silicosts sy 2dvance to an estrent.c
abhing degree Another form occurs hoscver sn which thee
standng features are strandbibe oo shadows most proot
m the snocr arcas of the Jungs Fither form may et
corlescance of the densittes Thes tend to imahie the s
thnrds of the hungs with cmphysant m the ovter porton. &
crilized anphysems pleursl thickenng and diapbragmates
hesions e promminent It 1s notcble that the discase pr\?"'t§
long after «xposure to the dust Ins corsed cventuath nght
enlargement and Ronlly right heast faduce may supniae

1y 139 ~Sthcosis far ads meed nodulir hpe ﬁcﬁ.
was a sind blister with six yers exposure of seseré g ¢
nodubir type of sihcosts s well demonstrated extensne,
irge densities bung present throughout Doth lungs fron 3¢
bse Some phaue formation () Tins already occurs \: {
tint was cyanatie and w1 Severc state of dyspred :{
mitted There ts bopmumg enlargoment of the nght he 3
Taght heart Palure ensued and the patent dred of 1t some
months fter the rocntgcnogram was made This 153 sem§£
of the nodular stage and dlustrites the fact lllats)mgm”'
1paient myy be i a e shige of silicosis lthongh the it
sccond stige of nodultion dosmun stes the roentgtmorIp
ture ¥

i, 140 —Sihicosts second to third stage The [’J(;‘”n’;!
70 bhad bean 2 foundry worker for 15 years but ha s
exposed for 20 yeass The begimning thard stige "f”hm;m
slustrated Phiques (a) hase begun to form 1t s rous ;
lrged roat shadows e not conspreuotss but mm‘ms«]“m
of the mewr mrkangs 1s staking There are some nod “m .
but corlescence mto masses (0) 35 quite chwmctt‘rﬂs i
conluscence will cventually occur 1n the left hung ;:c }
physem s alrewdy established as shown by ch ractens! o
sdiable arets of the lungs at both bascs Desptte mft .
tensine chinges the patient had relatiely munor sympie

[Pncumoconicsr continucd an page 1921
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Pstessmoconfosis: Stlicosis 1 ar Adranced

In the Dute stages multipk dense furh well defined gl
ke shidows are charictenstic Often these s o wrea dfl:
emphysem  hiter il to the density of such a coalescence 3
tists of 1 lobe my also occur Tuberenlons 15 a comra™
phication brimgmyg, with it changes m the rocitgen fndings
mihe diagnosts more difficult Both the siheosis and thet’s
losis muw b atvmead but easstation nd ealaficaton are ot
common Sthcosts alone app renth mav produce either vt
or edufication but thar presenec should strongh su.cets®
mmposed tberculosts Ashestosss differs from ordwan sic®
that therd s more fibrosis ind retriction and less podul fe
ton

g 141 <Sihicoses thurd stage The patient wasa sand b
wd stone cutter for 30 yeurs The massive plague form Wk
15 striking. This 1s 1 chaneterstic location of the coalescent
sis which tends to retract 1w from the penphen 8
form a densc muss A sumbir process 15 oecurmng 1 ®
upper lobe but has not rctricted to the sune degree 5‘7’; \
lation can be made out m the remaming postions of th
together with 2 distinct crease 1a the ner pattern Oil‘whe ;
mdicating fibrosss Notice the eleficition n the pﬁ‘“\;‘”f
hanph nodes (¢) whiel ts nat uncommen 1 silrcosis
cmphysem 1s akso present o b

Tig 112 =Silcasis thardl stage suth typier] phae o
tion The paticnt was 1 co1l and copper miner for M)!MM
suffered from dyspuca for 18 v s The ol \ssmmﬂmm‘rg H
are well demonstrated 1 large number of them bemg §
both lungs The tspic Tocation of the density of such m:e 2
' shown n the upper lobes (a) The phques )nwwwy
from the periphery and there ss emphy sena (h) of the et
tions of the lungs Some nodulition 1bo cin shil be e
and some mercase w the Iwe v marhings Lmphy sem? ”ucl
pwent from the low posttion of the diphrigms and !heh‘nm
radiibihty at the bases of the lung Note the caleificati®
penibronchsal )y mph nodes on the might side (e}

[Pncumocomoss continued on page 194}
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Prneumoconiosis Sillcosis Complications

Tig 143 ~Silicosss ady meed stage i a grante aita
sive coaleseence has occurred 1o both lungs which are
densc Some nodulir arers can stll be made out, belpsg
wentify the cdaneter of the process Note the tendenty
medial position of the dense shidows I!cqu(.‘nﬂ) such .
colescences result from supcrimposed anfections ether £
culous or nontubcreulous Nane was found 1w ths case 'ﬂ'\
tient died of night heart fatare In some cases extensne &
ment almost to this degree 1s attended by relatneh mes
degrees of dyvspnaa

Tig 118 ~Sdicosts, advanced stage with atelectass L
tent aged 75 was 4 granste cutter but had nat worked
vears yet he aventunlly died of i ht hieart farhure Thf‘“
been gradunl retraction of the Flrotic process to the np};‘f
with atdectassis Note the hugh position of the roots of the
1nd cxtreme density n bath upper lobes s

g 145 -Sihcosis with evlerfietion of Iymph "
lesion resulted from hard conl mumg for 80 years F‘bi;
nodular denstties are seattered diffusely throughout bﬂu
espectilly above The nodular shadows are chractens! ;
emphyscmy 15 present The classte “cggshell” c:lk'ﬁ““”:m
penbronchual tymph nodes wliels 15 common with cer
of stlicosts 15 well shown T

Fig 146 ~Silicosis with supcnmpascd xubnmluss‘ e
a hustory of cight years work a5 2 stone cutter f\?“‘“‘&c
sis had appeared and tuberele bacillt were Tound 1w
There arc typreal nodules 2reas of conlescence and i
mation () espeerlly tu the right upper lobe The sup or a;ft
tuberculosis cses 1 marked change the dmm:ol
process A large ety (c) sn the left upper lobe helps r
the compheating tubereulosts 1t should be pomtt’d out, e
that sil oce 1 4 can station resembiog
losts ]

The cffects of mhalation of hery lum are more mu‘irw
more scverc The chemiel cffcets are diffusc and Pmd“iﬂel\"
ous amorphous rregular shadows scattered throughont
The lustory 1s of prime 1importance w dr1gnosis

P
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Iipold I negmonliis

LI1EOID §NIUNMONITIS Thcpncumomluca,se‘
asparton of ey matenals pivticululy mncral and 2 lm-L]ti
prodnces farh ditctise changes They are Lisgelv B
with retrchion g atddeetisis Massiue ateas of densib s
g, oy tamors may by observed The character of the &
depends on the stage of the process wnd the quantity ofals
rited In children hpowd pacsnonmts mas occur -’!S‘l"‘;'
pracess from asparition of wnth or cod Iner ol Taadits .
over atoas usualh a dong standing slonly proﬂl’s”;;:“
and repaited rocntgen eximmtions revel inerersing o

T1, W7 -1 poid pneumomtis m clderhv pcmnn -
from aspirihon of minera oil ke far constipation dupﬁ
irregulir dasttacs 1t both bises On the left side the i
15 somenhat Uy ted and there s cadence of lJ(“-’.'"""‘L .
tisis The dunsitics areather motthed Usually thes e 2
15 shown herd but vany someshat extent They 3""5‘"
bl basal | mdings such s these should ﬂl“"»'): ﬂ;
hpod prcumomtis { Courtesy of Dr Joln Noble 40
pital 5t Pal)

g 118 ~Lipowd pncumonttis mssive postel
A man agd 73 had been using wneral ol 11]050” e
mny yairs The svinptoms were suggestine of a ung;mof
trge dense mass at the nght bise 1lso suggests ﬂo o
represonts 2 paniffinomy Lipod pricumonitss 15 a p};'nc
the lft hase but s fudden by the heart shados The o
the heart bihateral myolament confined 0 the N::s\
tremdly dense shidows sugeest the dignosts {Cour
M B Hanson Mimnncapohs )

ro antendt¥
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Fung I ibrosiz Poxtradiafion

RADIATION PINROSIS Pricumontts with &re.
fibrosss in the lungs follows trridintion such as that usuah ©2
for carcmom of the brost or for tumors and other paed
processes withmn the Jung The process s usutlly progrese®
mamsfests stsclf most charcterstieally by irregular arcas of =
density wath ddcaation of the diphragm and rr\rmmn!fl—
medistinum toward the ade of the Jesion In the earh ¢
the apparmee m resemble aty picil pnoumonta 'Ihew";t
changcs often appor long after rradintion was ghen “JT';’
s ation of the diaphragm 1s strougly ndicatne of the omw'
P uticul srly dnrctenstic as the shap “tanting” of the d"‘?&f
Umaost v arnbly present Usmally the findings are W
smee the rulittion s ustually to one ad¢ only Tt must e
timgunhed from the lvmphogcnous of mhltratmg B¢ Wb
cimom itons mctistis The distinction 18 not always 5‘“‘}
cuseat 1s frequently an pitients who hne hda cnrc\l\wﬂ:‘l
Dreast thit such metstises occur Th unlateyal chrst
process mrhed tendengy to eluation of the dllP““‘S“(“ e
aof hular enlirgement help to identify ot s ndu\é«mmv

Mg 1494 —Hadintion fibrosis from lrrntm(“l\\do o
of the breast postcro ntcrior roentgenogrm a ef
after urdiation over the nght Jung Dot the ms ha
of the lung {a) cxtending nto the nght bast The u{“‘ .
already somewhat ¢ley ited and presents 3 distinct P‘" o
muddle portion (L) ‘There are conspicaous thuchent £
mterlobar fissurce (c) and margunt fibrosss ©! “ei e
lobes The tendeney to locilization to the srnduted
to 1dentify the process

Fig 1498 —lSm\c casc two months Iter The Pm;‘;ssa:dx
gressne so that the dinphragm is moTe clm:ﬂedb( s
heart and trachen are displaced to the nght The i YO“’ .
tended to ivolve a Jirge porbion of the upper as
lower lobe

[Lung fibrosis continued on page 200
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Tung Fibrosis Postradlation
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Fung [ ibrosiz, ungs with Pancreatic Fibroxls

Irg 150 ~Nonspeafie fibrosis left Jung Ths .
result of an old unresolved pheumoma with iy plsement
pleura and devclopment of lung abscesses Difuse duae”
rohes the entire left hemithorte Some areas of feser
e be made out at the penphiery b trachea distineth
to the side of the Jeston ¢ diiphragm marhedh de
shown by the gas bubble i the stomich d rsnphﬁg\ﬂ“
conrast aeciurn displacedd to Jeft Later the bronchi s
with jodized oif and extensine bronchiectans was

g 151 ~Nonspecific fibrosis nght Jung from
s1s The changes are ong standing 45 mdicated by the
scobotie thortere spne which has adjusted atself ta the
w the Jung Ddfuse density involves the entire nght ber
The heart 1s ratmcted somewhat to the nght and the
an cxtreme detrec () The lft lang 1s greath distended
mediistinal hamin {e) projects mto the nght Temsthorue
ter cxposures 1 such c1ses may often demonstrate the $
bronchus and ircas of cavitabon within the ling

ATFD WITH £V

PULMONARY DISEASF ASSOCH
with dw

ATIC FINROSIs In voung, children
brosis or cystic disease of the panerers mashed assocsle
changes m1y occur They are often quite typreal m thee ¢
mvaliement of hath Jungs their resemblinee t0 Borosss
presence of sceondars-bronclucctass and emplysem?
defimte enlrgement of the Tung _roots I3
Tig 152 ~Latensine Jung changes with congemtal eyt
sis of the pncrcas m 2 boy aged 5 Note the m:"\;‘ lhr
ment of the roots of the lungs (a) and the iffuse nodv .
fibrotic densities extending throughout both lungs espects

the upper lobes and wi) out to the pCY'th he Eli:\f
s
rither symmetnical and ymform Some nnl’)"S:’::‘ the bases

the fow driphrigms and distention of the lung
Tig 153 ~Lung changes with cyshe fbrosis of the
w on mfant @ markedly cnfarged hilus shadows 2
from these shadows nto the penphery of the lungs € .
areas of mereased dengity charictenstic of the process Mo
symmetry of the proccss and the esidence of cmphyse®®
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(202}  Intersticial Fibrosis, Nonapeeific Semosiderosis

Eiy 153 1 ~Inffusse ntosstitnd fibrosss of bath fungs of
sprafic mhmmaton ongm The mercised tinear marhf*
thar shrp dense chracter ane apparent Note the preeso
emphssematous hlchs 1 mam arers Increased incar matk
mn be produced 1w some ¢ases of 1y mphogenous metastas.
usually an such circumstaners the root shadows of the hug
wen hrger and the process 1« more uniform Repeated en>
Bons i nterstitsal fiirosis will usually rescal further ok
of portions of the lungs with compensatory emphysemnt ofe
wers (Compare with Tigs 137 143 152 and 133) o

Feg 153-2 —~Hemosideross plmonum 1 2 child with «L
prme (ron deficianes ) memn wd reperted hemophiss
ple episodes of bleedhng mto the Tungs produec m““‘”{
wttnzed by the weny fine grular somenhit stppd,
mutnerl biliteral shadows which are apparent h":'mé
muddle portians of the lungs. The apperrance dlﬂﬂsﬁl:::ﬂ
of the usnal interstitind phcumonihs of nterstitial
mfl unmatory ongm 1 that 1t cuises not nere wed ’"‘“ém‘p
but mnch finer stippled nodulag Jesions s\muhllﬂfll e
duced 1w cortun types of pucumoconosts A Slmﬁ‘ ﬂmﬂ
oceurs with muteal discwse Compare with Figs 1o6 @
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Pulmonnary Hgecotes

FLISMONANY MICOSES Funtus mfechons

lungs are ot rae they e ude patienbils cocerhiodome
bhistomyeosss and sctinomy costs $histaplismons usmﬂ\cr;
fosted by multiple ¢ deibieations aind olerfied fornph nodes £
ansed on p 232} my b preseat waedf as acute or ("’;
pucamont s with fndigs sl tr 1o those of other fuamss
tions The choretenstic foture of such mfechions s the teed:
to widespred Juons  ahseess_formtion amohiement d
medintund hmphonodis. and smtation of tuberculosis,

4 u(udu;('lmm(x\m though endame only 1 Cahfore.s
Texrs s ancountered occyssomills m oy Tepon 'n“‘“x?‘
fincings depenc an the st of the lston A P“““?md
often upper lobar fan shapad and appeanng 10 r:l(h.l!:‘I ’
talus 15 common  The hmph nodes re culirged D
nodules mun thew eceur In the seeondan stage extensne
ties cavitation and midin spreud e seu \am lrsm;:l
tite tubcrenloss so perfecth that thes e be d)slmmm;r
by immunolaZic or bictanologic studies Inmant ﬂml:h
domyeosis produces 1 docil et of density n the sv
arc el Tihe that scen m ¢ ah tubereulosss «

g 151 —Cocexhondoms cosis Faur weths after D;:n" »
tero wtersor vices Multple nodular areas {a) S“Eﬂ]‘;{h 1
chapneamamy or maultiple nbscesses are seen M
This 15 onc thpe of cocordiodomy cosis 30 the
Complete resolution occurred

Mg 155 ~Cocoxhiordomycosts pamyy
The diffuse nfilteitne process w the Joft uppes o et
suggestne of 1 ciscous type of tubereulosts The l"‘“mu
tymph nodcs are enfirged Occasionally such lesions ﬂ“;“ "
The changes may progress or yegress much more v "
those of tuberenloss and complete resolution 16 T:Se\h(n
accur My cotic wnfection must alwyys be considered ¥
findings are suggestne of tuberculosts (Courtesy ©
Carter Los Angeles County Hospital )

prmany s

mfection Later SL

[Pulmontry mscoses contensed an page 206 1
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1)

sarcoldosis Fryth od

Tig 161-1 ~Sarcoudosis of parenchymr of g Duffuse infl
trations 1w both Jungs. sesembling wnterstits Al Rbratis occur wilh
sarcordosss as shown here The lymph nodes may be enlarged
and) the whltrition of the Jung my accompany them The hmph
node shadows howover my dsapperr but the fibrosis of e
lungs ranuns and m1y contitte mor permanenth with some
dus ity sesulting Without the enfarged lymph nodes it s €
tremely difficult to dsstimguish this tvpe of fibrosts from other
mterstitinl ponsprafic losions However there ss usually a hustons
or evdences of marhed lmph node endargement i the earls
stages of the process (Compure with Tigs 143 and 153-1)

Ing 16§-2 —-E[)Jhcmmxmdnsum, In tins condition enlarge
ment of the perbronclital 1nd pentracheal Iymph nodes exaelh
sumthr to that scen m sareordosss may be obserned There
more tendeney to bilaterat penitrachenl enlirgement than 8
codonss but otherwise the findings are tlmost sdentictl and £
not be distmpurshed (xeept by the chimedd evdence The pet
trachaa} wnd pgnhronchnl Iossons on both sides shoy charse
tenstie shadoss of enbrged lobuhited Tymph nodes Vote the
minunat old tubureulous lesion wn the night subclaviculr a¢
{a) {Comparc wath Dgs 160 and 161 )
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Palmanery Tubeoreulosts

PULMONARY TURIRCUL OSIS In few discases s
¥ 3y evunm thon of more value in dignosis than 1 pulmonan
tubcreulosts ts vafue 1s based on the following facts

1 When there g sunptams of chrome puhnonan fuber
culosis « riy changes e ntirdy alsws found The absence of
xru signs m the presence of symploms 1s the strongest evidece
agunst the di nass of pn)momr) tubcreuloss A negatne vin
xanunton i arannstanee s ”l(‘ most (‘GHC]HS“(‘ ('UL!('!IN
of tbsencc of tuberculoss of the Tangs

2 In acute nehary tubereulosts ou the coutrary symploms
usutly preecde x e signs by ot Boast 1 week pecrsonslh b
s long 15 sy woks Wath s mploms suggestne of wute hun
togenous or bronchoguane disscmm ttion therdfore negatse TR
fndings do not (xclude the diseast

3 Routine cammition of presumbh ol mdindu B
with or withont posative tuberculin shin reictions often reves
unsuspeeted tuberculosis However 1n ibsence of symptoms !
negatn e diagnosss is not conclusiy e sinee A mumumim of 10 week
fter ordinary wnfeetion 15 required for x ray changes to “PP":;
There 18 4 hteat priod during which roentgen findings w2y
negatune vthough tubcreuloss 1s dev clopmg s

4 In routine examinition of presumabh normal mdiade "
with a positne tuberculin shin reachion 1 small percennt;.vw
found to have 1 vanety of Iesions both ctne and healed no
X ray exumnition s negatne the positne sk reacbon l";‘ﬂ
mmedite cltnical sigmficance Absence of roentgen signs s
exver docs not exclude the ressdua of first anfection tuberey ;n’

5 Newt fo postie sputum  charaeteristie X1y ﬁndm‘.!fb‘s
the most definite evidence of presence of pulmonary m}m!w”\ o

6 Inmany cises there may be x ray esidence of patho O;‘m
the lungs but the tuberculous character s doubtful The "mm;
of the process must be determined by repeated roentgen "Dsma
nation ar by other methods Rarely is onc justified m dmgﬂﬂm
pulmonary tuberculosis on the basis of one x 1y ﬂnm"'; "

7 N\ r1y signs of pulmonary tuberculosts do not 1ece o
mdicate the actiity or quiescence of the lesion In some



Pulmonary Tuberculosiz

the activsty ean be determned but m many af s impossible to
decrde on the stabihty of a leston without repeated studies

8 The progress can be followed by repeated stady The ex
tent, character and locatipr of the pracess can be accurately
determined

9 Informatton on eflects of trevtment especsally poeumo
“horax and thoracoplusty as well as chemotheraps s afforded

10 Absorption zad healing of remfection parcnchymat tuber
wloss as well as of Brst nfection lestons may be so complete
that no changes remam i the film Often however some readual
Bhrotse or cafetfied setr en be obsened

11 Fluoroscopie evimination cannot be rehed on for diagaesis
of early tuberculosss although 1t may be helpful and 15 certamnly
supersor to physical exunmation m the delinertion of smll le
nons The roentgen technic presiously outhned 15 of fiest wnpor
tance 1 diagnosss of mummal Jesions

Certasn logy should be desed an d tuber
wulosis The term first or chuldhood tul 1 s
wmmonly used and an effort 15 made here to distingush be
tween such 1 ke ston and the remfection tape wual in adults This
s b an artifient distenction butat has practic st salue

Frsr Inererion TLHERCLLOSIS Iy Cintomes
The charactenstic mmfestation 15 m aret of consohdation
mthe lung often homogtncons resemblan, pueumona It is usu
ally subpleural and may vary widely m mize and location With
ek a consohdation there i usually enlargement of the tracheo
onchust lymph nodes deanng the regian, mamfested by widen
P8 o rgular tobulition of the superiar mednistioum of of the
::: "‘g ﬁ:;. Tung Be exammation mav eadheate thnt the nfiltra
rwﬂmpx I becomes smaller although the tme requsred for
iy ‘“‘;l s much fon.cr than tht for ordman puosmoma ir
0 r&n :’ ense shudows maw remaw with hoor binds sadintog
diond em they gradually contract wntid a small scar 1s pro-
mm“;mn oftin calaification results Caleification produces
rery demse wregabe stippled shadows i the penphen

“the bz ften so smalt as ta escape. detection ¥ nlarged lulus

{213
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Pulmenary Tubereulosis

glinds muny remun s faunt shadows rather poorly seen m
often they calafy, grang 1 stk weegular density of stppld
nonhomogencous character

Rardly s cluldren active tuberculous pueumonia develr
and sprowds rapdh grong dense amegular, poorh defd
shidows throughout the lungs Cmatation may supeniene b
some children the remftction ty pe of tuberculosts is also obsered

Tubcreulosis of the Iymph nodes 1s occasiomlly so oot of pro
portion to th purenchyvimil lesion s to seem to be the s
process thrg( ments 1re most common 1o the supenor ‘medias
tinum and myy be bilwterd Infiltriion m the hing field some
tunes oceurs 15 a dircet extension from the Jymph nodes and
15 hfficult to chistingssh onc from the other

Calethicdd nodulcs m the hitus or wound the larger bronch
are usuilh duc to healed first mfcction tuberealosis Many ﬁ
difficult to sce m the postere anterior vicw nd oblique @
fateral vicws or ﬂuomsmpm oxumntion 0V anous posxhom“
necessary to disclose them Othor conditions such asjgﬁmphm
sis md cocodiosdorny cosis may o praduce crleification ;

Craat e must be exerased to nowd orverdiagnoss oflf i
hood tubaoadons from apparent enbwgomaont of tulus m‘t
nodes V irntions m the blood vessels ma simuhite Tymph
swellng vesscls sean on ond e often mstihen for el
tymph nodcs

Rimveronion Tunencurosss

Runfection tuberculasis takes a somenint different o
chartctersstie Ieson e b seen as cary w10 weeks afts
posure Typically the changes are m the subelenhyt arfa-ni‘:
ducing a charctenstic shidow However cortam types o0 F
mon simulate 1t closely

It 1s charactenistic of tubereulosts m genel the !
are multsple of v wying types, nd tend to oceur w € o
lobes Sometimes the msolvement s basal m the qd“h;;qhdl
as w the chald  All vaneties of pathology from sunple &2 fobos
tion to fibrosis atelectasis emphysema exsitation and C‘;Nom
tion occur Any indmidul cwse may exhubit 2l of these I

form T

sal that the lesio®



I wlmonary Tuberculosls

The vanous types of tuberculosis may be descnibed as follows
1) Cmdatne tuberculosis, which m general cwses fathery
regulair dense somewhat hazily outlined often diffuse 1l
efined shadows (%) Productie legions, which cause rather
ense more shurply defined diserete shadows  (3) Exbrotic and
broid types which usually represent healed or healing lesions
ath dense coarse bandlihe shadows from the penpheny toward
he hius (4) Caseation which produces dense, homogencons
liastties often wath local arcas of cavitation (3) Pueumomc.
vpes which resemble exther lobar or bronchopneumona but are
nore widdly distributed and less well demarctted to Jobes or
obules (6) Cavitation, which produces an arca of deereised
Jeusity often Tounded frequently ragged with complete loss
of hung markings withm 1t and a capsule of mereased density
wound 1t In some cases a flud lovel ts seen (7)) Calafication
wluch produces stippled rregular nonhomocncous ¢xtremedy
Jense arers usunlly representing healing

The acute forms of tuberculosis include the followmng
{1 Dissemunated Yesions, which canse corrse farly smalt dense
shadows seattered along the hinear markings of the lun_s some
fumes ol ng both Tungs but occisionally confined to one lobe
3 one kg Usually the primary leston crusing the bronchial
disserunation 15 found (2) A sprend from a presious Jesion
which 15 often made out s 4 rather soft lookmng hazv poorly
difined density mdependent of the older lesion from which it
st (3) Acute nultary tubereuloss wlucht hns 1 chrrctanstic

snowstorm™ appearinee with numerous small nodules seittesed
Ay troughout both lungs  {4) Tuberculons pncnmonn
hich may closch simutlate lab e ar bronchopnewmoni
¢ Tubuedons of the bronchi mw give Al of the eudenct of
bronchostenosts mcluding emphysema atddectass bronchieety
*sand finlh complete brekdown
1L o s exlobited by mere ased sharpiess asd desy of the
s streahed chnracter contraction of the tung with angals
riction of the trachea and, fially calaification
’,ﬂ-.?! ";xht\ ar tstabilits 15 (ffioule to establish In x e study
‘ hprted studies are hedpfud but far from teeurate

b
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Tubereulosis Uirst Infection

EIRST INFECTION TUNFRCULOSIS Thischara
tenstic cvumple of first mfection tubereulosis shows its regresw
with time d Guntual healing s a ealafied arer m the pare
chyma of the lung Much of the density scen ongmally m
actually represent the so elled “cpitubereulosis™ or atdectss
associnted wath the early tubesenlons Jesion of ehldhood Oodl
first cxamin ion st 15 difficult fo diffcrentiate from pneumon
but the slow resoltion endarged hmph nodes and relatne
of symptoms distingush at

Jig 1624 —Fust snfection tubereulosis first exammats
postero anterior view The child aged 2 wath mmor symplos
was followed antrl the auc of 6 The tuberculin shin reactionb:
recentls become posiine Note the area of mcreased densify 1
the left lung () apparently extending from the root toward &
peniphery The marguns are ndistinet and the progess appeass!
mvolve both upper nd Jower lobes There 1s moderate en ;)
ment of the medhastinum n the supcrior pottion on the left s
suggesting enjarged hmph nodes

g 1628 ~Lateral view made at the sime tne Thf“;
solidtion obvioushy mnfiltrates both the upper lobe (a) and
apex of the Jowcr lobe () exemphifying the typical manae.
which tuberculosis 1t tlus stage m contrast with ordary PP
moma tcnds to pass over the intrlobar hines

Tig 162C —Same case four months later posterd a!lﬂ
view The consohdition (a) has dummshed wnsxdmb;
there 15 still generalized dicrease i aervon of the whale
lung There 15 some enlugement of the pcnbmnd\ml Iv
nodes medinl to the actual focus (a) m the ling .,

ig 162D ~Samc case over three yeus After opset P
anterior vicw The mass m the left Iulus (a) has bew[{‘e :;w
fied wndieated by the density af the shdow s 1"“8"1 4
borders and ats shghtly stippled character The geners ;; s
creased aerition of the left king has disippeared and \W” ;
are about equil The mass in the parenchyma of the luﬂb! o
present but 1s lndden by the lymph nodes belund which !

The v rous manifestations of tubereuloss 1 chuldh
Bret mfectinn are domonctrated hore



Tuberculosis First Infection (217]

L e 162 0



1218]

Tuberculosis First Infection

Fig 163 —Cluldhood tubereulosts 1 an infant g typesl
solidation in the muddle portion of the left lung b wide sy
medistinum  such s might oceur with an enlarged thy
ghad In this case the shadow 15 due to enlarged pentrached
Iymph nodes  eharctenstic of first afection tuberculosts T
medinstiml shadow together with atypictl distnbution of e
parenchvmal density 1dentifies the lesion

¥ig 164 —Furst anfection tuberculosts i a child beguaned
healing a arex of consolidrtion in the medil portion of thenglt
lung just distal to the root and above the iaphragm ¢ a¥
of nodules already showing density charactenistic of cale
Regression 1s alrcady occurnng with the tendency to &
charctenstic of the first infection

Fig 165 ~Clildhood tuberculosis with
and mihany spread The process mmohes the nght Tower
muddle Jobes (a) There 15 probably some atelectsis sug™
by the elevated diphiragm The medistinal nodes are
what enlirged espeenily m the pentr 1t
side Duffuscly seattered through both
densities especnally well shown on the left side
1s charactenstic of imliany spread In thus case of p“lﬂ“’
infection tuberculosts there was a hematogenous mihar) P .
which eventuated i fatal tuberculous menmgitis The 1;1
lestons arc often difficult to sce and usually 1re not obsensed
the consolidation in the lung 15 well developed ol

Tig 166 —First infection tuberculosis with massne medias
lymph node enlargement a small focus of tubemﬂonsll:
parenchyma of the Jung b marhedly enlarged P“"m]‘ o
lymph nodes espeenlly on the nght side ¢ CODSP'C“"“SI‘M},
Targed peribronchinl lymph nodes The enlargement of the ‘lx
nodes shown here 1n assoeiation with a small ared of cons®
tion frequently occurs m first infection tubercul

massine cansoldd

the 1

The app!
nary ﬁ“i |

losis

[Tuberculosis  Farst ifection continued on page 2201
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Tuberculasis Iivst bufection

Fig 167A =Frest nfection tubcreulosis o a young ad
postiro antenor view left Jung onhy @ rounded sharghy
zonc af wcrc isedd density 1 the prcnchyma of the lung. ¢
of 1 tubereuloma or the xestduum of first infection tubes
It was fisst observed at age 18 These 1s shight evidence
mimmal amaunt of calaification wathan the density but the
ess 1s not completely calefied even at this stage seen,
after the nfection was first noted b calafied pen
Lunph nodes showing the typicad s gular outlne and stippled
nonhomogeneous densits whick are eharactenstie of the proes
The homph nods often ealesfy more raprdhy than does the ong
mil pranchymal lesion

g, 3678 ~Same case three years Jater after repeated egpe
tor tian of “stoncs " a focus m the fng with erletfication mo¢
defimtc Distinchon from 4 sohtany perspheral tumor nodak "‘3
bt mde b obsers on of the crlerficotion b sml amout
clamm roamunmg m the hph nodes The reduction it 5:"
the Clahied hamph nodes as 1 roult of extrusion throug!
broucht 1s well seen in the two flms o

g, 165 ~Calesficd penbronchil lymph nodes probably &%
mfection tubarculosis m an adult posters anterior ew
eified hamph nodes m the nght pestbronchial region ¢ o
blood 1 essel i the left penbronchnl region Contrast the af)
ance of these two densities shich are tvpreal of the dife
between that of the normal blood vessel and the wrregul
pled shadow of the calafied lymph node On flugroscopie .
mation 4 blood vessel changes s apperance CO"‘PXE:;:
rotation of the prtcnt the calafied Iymph node remuns

g 169 ~Caletfied Krst snfection p1rcnch)mal mbﬂw(ex)
and edaficd pentriches] lymph nodes {Ghons wm‘{; o
a small rounded wregulw calufied tubesculous fOﬂi‘;
lung no doubt 1 hedled childhood mfection b Cﬂk]‘ o
tracheal lymph nedes Note how casily these might be lo!
the central shadow if the exposure were suffictent &

Recent investigations indicate that some of the cases ‘!'.\smo“
crfication resembhng those shown here are due to lnsw}; 1
rather than tuberelosis Distmetion 1s best made by 4
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Tuberculosls Ielnfection

g 170 ~Hemfection tuberculosis svmplamlcss nurse exh
stage postiro ntcror view 1t upper Jobe ony @ are 233
creased density 1 the subelaseulr rigon charactenshe of it
process It 1s fanhike nonhiomo_cucous near the penphery ad
wm typreat position Tdtending from thns tawrd the root of &
Jung 15 1 scnes of handble shadows of mereased density (B
el of the drunrge band winch often aceomprues renfeches
tubereuloss The hilus of the lung on thas side 1s shghth ®
cruased 1n size .

Tig 171 ~Sune cise mne yors Tater Teft upper lobe M
of the process m the subelacubir arey Is tbsorbed z‘lhl’“"h“
number of smill nodules (@) remun & simfar nodule m
apes just bove the davacle (a) has 2 densihy characterste ¢
crleficion The drunage bands (B) cn stiit be made out.
«ze of the root of the lung has dmmushied somewhat .

Nig 172 ~\ammal tuberelosis m 2 young adult 129
ter first expasure to tuberculosts  posteso wntzior m’“(
upper lobe only  a nodule 1 left 1pex charactenshe © o
lesion A small hne of mereased densite evtendmy, 1w !
root of the fung represcnts the dramage bind Such lesions iftli-
be present for some timt before thewr tuberculons pature 15 €
hshed o

Fig 173 —\imamal tuberculosis remfection typ¢ 3 Z:m
adult 18 wedks after first exposure to tuberculasis A “‘"“an
grum seven w ecks carher showed only small nodule 12 ‘;he
apex which by atself prabably wonld not have been l‘;““
Nevertheless the finding demonsteated that 2 leston O :«
can be seen raentgenclogically within abaut 11 weeks @ e
first exposure In the film shown here the lesiont (o) exte o®
roughly tringular form from Abose the clande 1 the 2p¢ -
somewnhat below the clavicle (a) and 4 dranage bav! o
tends toward the root of the lang The size of the mﬁkmﬂoﬂ
eventually reduced somewhat but it pcrsmed for mpd ¥
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Tuberculosls I arly Stage

Lig 1741 =Tubcreulosss of muumal extent man1!
aged 21 16 weeks after first (xposure postero-anterior view B
ptr lobes only Previous films had been entirely negatne i
film m1de six weeks before this one approumately 10 wees
after first exposure to tubcreulosts was also entirely nowmal T
lesions (a) are secn on both sides On the nghtis a round, S0
what aregularly shaped consolidation in the parenchym dm
tung partadly dden by the b shadows Only with the bet
techuic cn 1 funt density of this hnd be clearly ascertaned
its demonstration 1t an carly stage 1s of the first lm})ﬂfm“":‘1
such eases storeoscops 1s hughly desirable The dramage b.md(*‘
hielps to establish the nature of the process On the Teft sld‘t‘
lesion (a) 1s less shasply defined representing the typiea!
shaped density with 2 drunage band )]

Tig 1748 —~Same case three years hter postero-antenol
upper lobes only The character of the lesions has chang "
siderably A good deal of the exud e process around ﬂ;ﬂ‘
disappeared and thes have tahen on a more sharph T
nodulir appearince This mdicates the tendency to healn s
drumge bands (b) are still visible The persistenc® of the o
over such a length of hme s of first ymportance 10 det;‘ﬂ“
the tubereulous nature of the process Dunng the who enpm
the patient had few symptoms oecasionlly o‘}ulnlmtg e
erate nisc n temperature Roentgenograms at frequent & ’
ndicated a marked yamation m the lesion with more (}’x‘“ pot
2t certun tmes and more productine nodulition 1t othel
until st finally beeame a sevrred process I o

Tig 175 —A\Mimmnl tuberculosis 1 1 young adult ealt b !q
postero ntenior view upper lobes only MNote the nodul 3:"‘“
m the nght apex (a) and the multiple fibrotic and no! e
stons 1n the left apex (a) The dramnge band (b} from o
stons on the left side 15 well shown Such findhngs ndicate?
productine less exudative process and greater tendenty
fibrosis
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Tuberenlosis Minlmal, woith I'rogression

Fig 376 ~\Mumumal toberenlons ranfection bipe 19 3 j0y
wult posters wtenor view left upper Jobe onls o chanaes
tic lesion of carly tuberculosis Tsso or thee nodular arexsd
werc ised density e scen woll ont at the penpheny of thel ©
Note the typreat subel wicular Jocation wregubr outhne and 1
of homogenaty Lnewr <hndows (b) represiating pt’nx""‘PU
filtration wnd thickomng of the bronchial walls are vishle

Fig 177 ~\mml tubereulosis remfection b pe nodalr
exudatine m 1 voung adult postero anteror view nght up
fohe only Two soft hzy shadows supresenting an cruda
process wnd small denser more sharply defined nodubis shadot
representing 4 productine process {a) can be seen The deamif
band 15 not clordy danonstrited n

Fig 1784 ~\hmmnl  tuberculosis ith pmgu”’mb:m
stage Joft upper chest ol The patent was exposed toh: .
losis wd repeted cvuntnations sere made at si< rmonth &"\::‘
When tlis rountgenagram was made the patient had PO:‘(!
toms the «xnmntion bung purdy on a soutime basis olrﬂt
tunately the sull lesion (o) covered by the shadaw .
antenor end of the first ib and the dramge band (b) were®
looked Stercoscopic views at thus time might e made 4
sion morc apparent but at should not hne been missed 02
evumnition tad

Fig 1788 ~Sune casc six months Jater The patient y
tinct symptoms 1 vty {a) was present pncumo!hom {c
been wduced wd dhesions (d) between the cavty &0
chest wall are apparent The result of faifure to obser\cime
earh lesion wis 1 scnous enpphing tuberculosis which ©
tated thar woplasty and other surgie! procedures
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Tuberculosiz Stmulants

SIMULANTS OF TURFRCULOSIS Certain tpes
pacumonic infiltrations in the upper portions of the Jung, ep
anlly i the subclwiculr aras frequently simulate early ¢
monny tubcrenlosis and lead to crrors in dragnosis Such s
Ints e best be ruled out by reperted exumination ford
disypperance of the nontuberculous s compared wiih e
sistenee of the tuberculous, lesion 1s the most important Qfee
titing factor Such pucumome filtrates were commpn 8¢
among inductees mto_our miltary forces and are abo
among personncd of other groups in «hom tuberculosis 59
pected In some cases the shadows are the result of Loflers®
drome or cosmophilic pneumomn n others ah'pxcal i
flucnzal pneamontt and other mnfections may cause €.
view of the frequency of such lesions the diagnosss of tober
losts when the shadows are mmmal should not be made ool
basts of one ¢xumnation lone The value of re examnat®
dllustrated 1n the cases shown here

Fig 179A —Inductee apparently symptom)
L,¢n exammition of chest postero antenor viIew "
The nodulr arregular area of density {a) the nght s
intersprec 15 quate charictunstic of maipient tubercu‘os“:s
[ig 174 p 225 and Digs 176 nd 177 p 937) The bronclit
on end {b) ir¢ mormal Iy )

Fig 798 —Same case six months later vpper 1ohes onlt ¥
the almost complete disappearance of the lesion prenoush\;(
served an the second mterspace with onhy 2 farmt hneat '
(a) remaining to mdicate the earhier consohidation The “;
hve not changed The resolution of the process and ﬂb““(
apprectable residun andicate a nontuberculous mffamm?
(Courtcsy of Dr R G Alhson Minnepolss ) L

Fig 180 —Postero nnterior view upper lobes only -
shadew (&) in the nght subelayscular region closely "Snt
early remfection tuberculosts in the young adult The P‘m: o
1 nurse who had low grade fever and mld symptoms sm.g;
of minimal tuberculosts Within three weehs the Jesion halm‘
pletely disappeared without leaving 1y residua 1ndic
nontuberculous nature

ess routine 1
upper Jobes ot
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Tuberenloslts Voderately Adeanced

MOPIRATIEY ADVANCED TUBERCULOSIS fa
purposes of chisificthion pulmontn, tuberculoss can be dndd
wto mnam . moderitedy advanced and fir advanced sags To
first indieates 1 leston accupy g n are v down to the antenorss
ondnab. The sccond stage s re iched when an area equnalistd
the watomic sprce fram apec to second nb on both.sds s
cquiled, of the lesion gaes bdow the secand nb on one sideorf
very smal enties e present Any mohement br)ondihﬁsfﬂ
wvanced The dniston 1s esscntially ntorme and has tde s
do with mupener or activaty of the process A lesion may b
chssified s stible or unstiblc on the basis of vray fodmes. I
general stabihity as more tikely m 1 productne Jeson ad®
man cadatine process A
g 181 ~Pulmonan tubcreulosis nodubar and fbrotic, 22
tuberculoma pastero autertar view upper half of chest ¢
T sharply defined leswons i Jeft apec mdioating healing S’ﬂ)&‘
of mimim  tuberculosis b drunage bands Thus ss charact |
of mmim ! tubcrenlosts as exudite absorbs and produch]:;f\ w
creases ¢ hrge tvpical tuberculoma m nght lung probabl
wfection tuberenlosis mcompletely cilofied el b
[ig 152 —Pulmonin tnbcrenlosis moderately advan ol
Iterd remfcction type  Numerons discrete dense !lﬂ'r;-w
shadows wre present an both upper Jung ficlds MNote the
rummular character of the lestons espeentlly those d "
o Such lesions e often ¢ dled the round focus tspe T

wt
lated nodules e canly mistthen for metistises ﬂ.ﬁ‘/m/lm
ssaciated ©

Al o the upper lobes and often as here are @ rocets
numerons fibrons tissue bands which help to sdentify lhcgcd -

Tig 183 —Pulmonary tubercnlosis moderatcly ad\ﬂ“mﬁ »
wlection type evnditne o rither by diffuse dens ped
aght upper lobe b drunage bands Such shiadons are OINM
of mn 1chve cxudatne relibiels recent process d older d
m nght apey with fibrotie strand of much more pmd“cl:;fe ot
acter ¢ severi nodulir fesions m left apex no doubt & more
much older process The coutrist between the old"u“‘a
fibrotie processes (o and ¢) nd the esndatin lesions (a)
shown

esignal
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Tutrerewlosis WMaderately Adranced

Mg 18{~Pulmaenany tubcrculosts renfection type
two thirds of Jungs The grambr and streaked shadows 1
nght subelwienlie aren are typrcl of 2 fibrotie Yesion In BF
Tcft apox and subchwienlr areis the nodular and linear dessiis
are charictenstic of a praducts rather low grade typeof bt
culosis The piticnt had no symptoms or phasical signs whated
3 the tune this flm wis made the Jesion beng discorered 88
mg routme cximumition of hospital personnct Latery hm"‘f
after 1 progannesy the process Bt up and a seere athance B
lesion resubted with marked svmptoms Lesions manifested £
Iy such rlatnely wmacent looking shadous as these ®0 b
potentinlly dangerous
Isg 185 ~Pulmonry tubereulosts model
hteral ranfection tvpe exudhtne and productine Mtch\ﬂf
extensise nodultr lesions o the nght upper Jobe almost ob iﬂ
atmg, the apes and (atending well down to the second e
spree The small sharply outhned rounded densities 1nterspenes
with hinerr stroiks are charactenstic of hard,-producti® b
culous Jestons. On the left side m the upper portions 1 ﬂ;’
process of lesser dlegree Between the ~aterror second a
nibs & more diffuse homogencous densty denotes a more Fessll
tne type of lesion Tus 35 typenl of m advanced PIX
which scveral types of tuberculous mfiltmtion are present

ateh ads anced br
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Tuberculosis Far Adranced

FAR ADVANCID TUBE RCULOSIS A stokmg forr
of the < ruw findings of pulmomn tuberculosis is the multdorny
of the lesions Thus noduhir fibrotie candatine preumone o
titsng and calesfying Jesions may all he found 1 the sane e
of the Tesion 15 well adsanced Recognation of the differest fosms
ssamport it pretienlly becwse they m gne an indreation d
the wtimaty or qmescenee of the process In gencral sharply &
fined hard looking nodular fibrotie strealed or calosfed lesios
e productine and mas be stable Soft appuaring preurme
hazy 1l defined shadows connote actity Repeated pramnaban
with compirison of the changes 15 by fur the best meass |
determmmng ity 1 Jesion which s changing vehethet p
gresstug or regressing should be considered actve

l‘lkL 186 -QI:uImoLr‘nr\ tubcrenlosss far advaneed eradati
and Ghrotie Extensise Jesions are shown m both funss 'ﬁa’;
are Gibrotic bands (&) m the nght apee where the pleurs s
unctly thichened Note the streahed and nodnbiy character of
process Mans smller nodules are seattered through the 1t
the lung, On the Icft side the mfltrition extends well (u‘;'
tow ard the base of the lung with numerous ares of more
gencous density 1w addibion te the nodulyw and strehed fost®
The formcr we more cxudatnve than the htter 1

Fig 187 ~Pulmonan tuberenlosis fr advanced bl W
swith cavtation An extonsive consohid yting process of the n;
side contuns three Jirge areas of rarefution {a) each m,mﬂ
2 ety These 1rcas are somewhat sounded have ek ‘l;‘ﬂ“
and contun n ey of dumasshed densihy Surrounda?
5 area of greath mereascd density furh dmmmmm"
prcumome_cousolidation The medishnum and bewt axgn
tracted to the nght side mdicating 1 long standmg P‘W:SS(:(.;
1 good dual of fbrosis The trachen {£) 15 mrkedly angt &
fo the right side because of the scar formattan On the M‘dsex
18 a Joerd caudatne wen (b) with a defimte drawase b
tending from 1t toward the root of the lung
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Tuberculosls Cavitation

CAVITATION This 1s n unportnt feature of pulno
nany tubcrendosis An arca of Iesser density_with or without a i
lovd wd wath 1 furly thick dense nnghhe shadow_asound
usualh mdicites 1wty 1t s important to detenmne tho pres-
ence beewse 4 ety ndieates actsts and usualhy_a far ad,
sanced Iesion The distinction from nontuberculous etities @
best be made by sputum «xumnntion but upper lobas km‘ln"‘
tion colliteral shndows mdicatne of tuberculosis rehtinels bt

! flesd 10 the ety and 4 moderately thid wall are all ﬂxg’mwi

of 2 Wburtulous-process
g 185A ~Pulmonin tubcreulosis with small
side of chest only An arct of mfikraton (a) n the nght 3pt &
represented by 2 rather rounded somesbat homogeneous ”!:'
of mcrensed density quite charctanstic of tuberculosss of 1
tnely recent ongin wnd unstable nature i
Tig 1858 —Same cse two months Jater The ety 1 dmr‘;
apparant withm the area of nfiltnition m the right apcs “!Ix‘-
2 defimte capsule () and 2 flnd Jod (b) The mtufee b
tween s and flud 1s clearly shown in the upright positon
the flmd Ievel "
Fig 189A ~Cavstation m pulmonnry tuberculosts mcreﬂsn:l;.e
leit side of the chest onb A fardy Trge eauty x5 shown 10 f
1ft upper lobe The eapsule (a) 15 rather thick and deme::nh
very small amount of fiud 1s present 1t the bse of the 3
with 1 flmd level (b) A small somewbat catafied nodale "
representng an older more healed process s clearly seen @
Teft apex A similar nodnle is scen just » shun the margn 0
film m the nght apex Led 1
Tig 1898 —Same casc one year Jater Note the mu! Je (2
crease i size of the ety in the left upper obe the cpss
of which wppers somew hat thinner A smnll amount of flu GL
15 seen an the infenior part of the ety The cilcified areas o
the apex have not changed The expansion of such a et o
be due not entirely to grenter destruction of lung tissue but "rﬂhmﬂ
1o obstruction to the escape of wur so that the smroundm.,nﬂm
15 displaced and compressed Tius probably represents & «
Cﬂ\rﬂ

cavity H"w
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Teiberculosis Caritation

The demonstration of cavshes in the Jungs may be gma
assisted by the use of body sechion rocntgunographs whicht
to clumnate olistructing shadows In some cases this s the oh
means by which 2 ety ean be detected

g 1901 ~Pulmonmny tuberculosis left upper Jobe cttensve
postero antenor view 3 single area of rrefaction (a) withn ¢
striking, arer of densits m the upper lobe 15 visble but 15 ot
clewrly defined and st s difficult to detenmme 1ts extent. The
other lesion () 15 clowh cxudhtive or preumonte On the B
side are 2 defimte cxndatnve leston () in the apee and sa*n!““]
lesser Jesions mn the subeluacular arer ‘

g 1908 ~Same case body section roentgenogram of
npper lobe The large ety (a) m the ape s clearh ou:,
below 1t are two smaller cwities (a) not seen m the ot
film  These are typienl of cxatation 1n exudatne tuber
The Hicality with which the casbies are brought outin the p
rram s clearly llustrated
i g 191A —Pulmanary tuberculosis cavitation pﬂiﬂ;“"::’:a
vior view  in arca of srreguhir rarefaction (a) averlues “‘f .
first rib 1t 15 so close to the nb that it s made out ml'{.m
difficulty \Marked thickening of the pleurn at the bse of the
Tung 1s clearly scen £

I'g 1918 ~Same c1se body section roentenogram ©
wex The outhne of the cavty (a) 1s elearls made m\t';ﬂe o
cxudative process wround it alse 15 better dchmeated | )nx“
that the ity 1s not part of the nb but supenmpasee oaum
clearly mdicited Demonstration of cvaties 1§ often of K{‘
portinee beewise it modifies the therapy ind the outloo!
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Faberculowy Prenmonla

Tig 1924 ~Rapidhy progressing tubereulous preumoni s
din woman first examimation  postera interior view The di-
fuse estenspre wregul density the left Jower lobe 1s exuds
tine nd preumonsc but some arcas of rirefaction 1 b Sugg
ervitation The night lung appeus furly clewr E

g 1928 -Same case cxactly one month hier A rpe
fulminating process Wis present On the kit side the findo
fine rematned much e same cxeept that the cavstation {3}
more obvtons Meanw lule there has been extensive spread of
exudatie process to the right Jungg sth uttiple cavitotions {9
Appeanng here tiso The findmgs e typieat of severe tuberculos
pheumontt

g 193 Tuberculous pneamonsa th entation simulatie”
lung abscess There wasa Iustory of aspiration of wates wle
lungs the pitient having been resuscitated after near drowns
The symptoms appered shortly thereafter & Affuse denstty ¥
the right lower tole suggests pocumontt somenhat Withn it
Trge ety wath 2 thick watt (@) and 2 flurd Tevel RGN
ble The apperanct suggests 1 lung dscess nd the s
tended to confirm it yet pumerous tubesele btk were duont
ered on cewmmition of the sputum The dafficulty 2 distingy
wg between 1 lung thscess and 2 toberculous ewity M
dlustrated  The oply findng wincls might lead 10 the dng .
of tuberculosis 15 the extensne inBltration_wound the ¢8% “*
Nev ertheless st 15 often ympossible to ke the distioction sharp
excent by exwmmation of the sputam .

l'z:g fm _Tuberculous preumantt with cnttier Note ¢
consolidtion m the right upper Yobe the mferior marga {8
responding sharph t0 the 1nterlobnr fissure bets cen m!‘ e
upper lobes Withinxs a large ares of rarefrction (’;) ﬂicuh“’
acuaty The appearance 15 much more suggests €0 ‘;’ ot
pneumoniy thin that in Nigure 103 beesuse of the €% egddlm“
consohidation and the doy elopment of the cuinton lﬂl o
1t should be noted that there ss 3 cnatation (€)% the elurnd
Iobe tymend of tubereulosis hoth 18 situation 2nd 18 €
which helps to establish the dignosis
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{212] Tubereulosis Bronchostenasis

TURERCULOUS BRONCHOSTE N OS1S Tuberculoss
wfcetion of the major bronchs 1s not uncommon With it manked
secondiry changes sumtlar to those already deseribed under
bronchostenasts tihe phace The possibility of < tubereulos e’
ology should alwnys he bame m mind when atelectasss bron- ¢
chiectasss or the ather secondary effects of bronchostenosss 8¢
found '
11g 195A ~Tuberculous bronchostenosis nght Jower Iobr;
POStLro-INLLNOr Vi @ MOAsSn e atclectas:s of the night lovet
lobe The diphragm s dlevated and displacement of the heart;
(D) 15 apparent Wathout ather &t \denes, of tubereulosss the du? ¢
sosts would be most difficult
fag 1938 ~Syme cise bronchogrm night uppes chest onh
The tracher right man bronchus and right upper lobe bronehs
wath 1ts branchies are sl demonstrated bs the contrast medns
The lower lobe bronchus shows complete stenosis (e}
mght concen ibly be due to 1 tumor but 15 more suggcsﬂ‘;
inflimmaton Positne sputum and the dumonstration of tub®
culows tssuc by bronchoscepy establish the digrosss .
Fig 1961 —Tubereulous bronchostenosss with 1(0]%!55!30‘
Teft Jower fobe postero antenor siew Teft side only Thos mf(“l
genogram was mide during routine (xamuntion because x:m
positis¢ tubcrenln shin reaction @ calofied focus of first p :
gon tuberculosis b calarfied penibronch il lymph nades O(h |
diffuse density (e} 1s present fn the parenchym? of the fung |
exact pature of which 15 not cleardy spparent o
Tig 196B —Sme ewse 13 months later Some msor symp! Yol
had appeared wn the tenm but the roentgen findings

¢
~ changed to 1 remarkable degree Note the apprent d\S;{:]P:;

ance of the erlofied tubercle shown 1n Tigure 19 . () B
7 Studtes showed 1t to he at @ m this film A new shadow

p O
wppered oy eshapping the hewt charactenstic of the marg!

m atdeetatic Jeft Jower lobe Broncliostenos:s had supg‘::’
in the mtert 1l between the two exumaations with ml{& {
the left Jower Jobe Both the ung focus and the lymploi the
hve moved medully wnd are jost wathun the slmdc\; of e
heart and the atelectitic Jung Tuberculous granulth?
3okt Taw o hronchus was found on bronchoscopy {
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Tuberenlosts Progresston

PROCRISSIGN OF TURFRCUIDSIS Both progres
stan and regression of the process may well be delincated by e
petc d roentpen oxummtion Comparitine examumations
e comnderible objedne cudence of the stibali o w
stability of the process and the progress made s the result o
therypn Poprte such cudined the dognoss of stabits or ¢
Activity from the rocntgnogram alond s frnght swith error Th
detommntion of acn ity requins r(pmm] x oy exammition
together with ol the chneal wd brctnologe evidenct posabl
Crdfnl compansons of all arcas of 2 film should be made wi
smfar filns mode proviously For this rewson stas mprratne b
presenve v umform x ey technie e mse sharp differences l!
the degree of (xposure miy ciisse disappe wranee o ‘accenhmm‘
of stradows without iy 1O} chisg hsmg oconrred Spread o
the disease to noghbonng lobes or to the opposite ling C",‘ ':‘;f
be dutommed 1t s pairbcubrh amportant to obserse elose’y ;
mediid portion of the lung m the regaon of the Inlus bt‘@!&“_‘)"’ﬁr;
lesions often develop w the apex of the Jower Job focated ¢ :’N
g 1984 ~Pulmominy tuberculosis cxudatine with coﬂme
ous progression of untreated lesion postao Antersor Hiew (
coiminttion @ somow hat rounded arcy of eonsohdmmn’ ’!Y)’c ;
mddle portion of the nght lung at the bse of the UPP“”:OM
does not appear to he an cxtremddy scrious lesion 'ﬁt}\ouodn "
ously caudttine It could well be smuhted by au orEDS
bronchopncumom
T " KI’S)SH ~Sume ease two years Jater Note the stnllrzsngl‘:"
gression from the small lesion (Fig 1951 o) o ““gw
consohdation malving most of the nght npper Jobe wi EIJU‘D"N
mng cavitation m the apex The left lung hrs rcm'\modg s
fre ¢ throughout the course lthough m most €15¢5 of ml mem‘
the other Jung becomes i olhved rather rapidly 10 suct x] e
stances There ts t smadl arca of mfiftiation m the medal PO
of the left first mtersprce

~ i
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Tubierculasis Milioey

MIFFARY TUBIRCLIOSIS {Acute miltany tubereulo-
51 M1y cruse no x ran changes for 1s long s six weeks after onseto
of snnpmms('ﬂm degree of roentgenologre change depends ontbe
namticr of ki tebacles which must be rather considerable
tsefore thesr shidows beeome distinctive Howeer the chanees
appear much more papidhy than m the ordimry type of wnspred
tuberculoss beeuse 1 blood borne snfection develops so swifthy
Frz 201 —Acute ganerhzed miany tubercolosss i an adult,
10 dnvs fter onsct of svmptoms  postero antenor view Mote the
fine rither umborm, homageneous distrbution of mxhar)_nndulu
densitres throughout both hungs from apex to bise Thereater
local arcas of wilification the process being seny wcute and the
onginal focus cveeedingly small This s 2 {urly chmctmshcj
prcture of 1cute mihany tuberenlosis Comparion should be |
made sith other lestons praducing acute miliry proci‘ssfss““
the lungs meluding pulmonary cong and edema (P &
p 93 and Fig 35 p 93) acat broncinolitis {Figs 67 and
p 127) chrome bronchiohitis {Fig 105 p 157} suierosxsm)
sthcosts (Fig 136 p 187 Tig 138 p 189 and Fig 189 p %
}

wd mitun circnomatons metstws (Mg 253 p 3o) The
changes here are sl to those seen wm wale mafuany qh’bm:d
tosis i chuldhood {¢f g 165 p 219 nd Fig 200 p —4915) nrr
sircoidosts of the muliin bpe (g 160 p 209) They ak0 o
semble somewhat those scen m chsscmnated tuberculosts
bronchogeme ongm (Dig 199 p 249)

Dcfir’;ne rllsh:‘uo(n ffom (hcpolhcr lesions 1 not eatieehy P":
sible from the x r1y examinabion The nontubereulous n;xlmr)'
stons are uswally larger netas homoge neoushy istrbutel “cgn
deaf conrser 1nd shos greater changes m character 0+¢8 ap
of time ;
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Multiple Pulmonary Caletfieattons

MULTIPLE CAICIFICATIONS Mot mfrequenth
symptomless indiadinals are found on < 11y examuation to hay
multiple small densities seattered rather unsfonnly throushos
both lungs Thes van i s7e number and dstribution Almost s
sarnbly there are assocrted ealeifieitions 1n the pentracheals
pertbronchualhmphnodes Many theones hiave been promuledts
15 to the case of these lesions Among the srious etiologic
tors suggested e fungus mfections silicosss, srcoidass heala
generabzed mulin_tuberenlosis and fimlly milony tuberefon
dissemnated only 1nto the lesser cireultion during the first infe
tion strge of tuboreulosis Untsd recently the Jast scemed to
the most acceptable explination Shan testing with tubereulin l:
Iustophsimn has Jed to the strong suspicion that such eala
lestons s well as more local ones mught be the result of husty
plismosis In amy event the findings are usuafly of fittfe chmat
sigsficine the patients rivel hn e symptors nor do they sh;:
Iater «ffects In two cases acute bronetelits of virus ongn
been observed to eventuate i multiple miliary ealesfiettions ri’

Mg 202 -\flan caleficitions m both Jungs found dom
routinC cximmation Note the small dense shrdows unfo
istributed 1 much the sxme manncr as m acute miany
culosis Thev chffer from ordmany tuberculosis 1 dﬂ\im;
discreteness of the mdnidual nodules Some c.xlcnﬁmlwﬁs
be madc out s the penbranchnl lymph nodes on the ng! Lm‘
they 1re not entiely defimte The patient had no symptoms
s been perfectly welf simce this evimination Nate B

Tig 203 ~Muluple eloificitions n both lungs Ca
numerons densities seattered throughout both lungs ﬂ“’;lm
somewhat hirger and more \anable mn size thn those 18 m,‘
202 but are umformly distubuted Tlus appearance i qute
actenstic of the type of fesion thought to be due mﬂﬂiﬂ“‘“ﬂc‘rwlf‘
of a first infection tuberculosts through the pulmOV\‘LV,Tuﬁe
tion with eventual healing or ta lustopt Note meb:;‘nc -
pentrachenl lymph node (a) and the clerfied P“:“bmu 7
tymph nodes (b} similar to those seen 1 first wfection

s
sis i
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Tuherculosis Healing

g 204 —CalesBed wd fibraid tubereulons Wlustrating beal
g, The patient bnd desedoped tuberculosis many years befare
ancd was symptomicss at the time of ths exumnation B calafed
penbranchiat hmph nodes ¢ multiple huge srregular shadow:
of density mdicating evlenm o fibratie bands m both the ape
and the subclavieulir arer A simshr process 15 present ot [
Ieft side and there are numerous other ares of calerfication an
fibrotic steands throughout This 15 farh typical of the Jesos
of ramfcction tuberentosis when “healing takes pliee Note b
prosence af mr@\prﬂn the diiphirgms being somewhat &
pressed This often accompastes fibrard tubereulosts Note ab
the mrked elctation of the soot shdows on Both sdes partet
tarly sl shown on the deft () caused by retractian of the vpK
tobes from sear farmation Such setraction of the roots of thelu
1s probbh rcdatd to the desclopment of emphysema

T1g 203 ~Chlafied tubereulosis 1 1 adult 2 mlctﬁ(‘dg
trichet lymph nodes b ederfied pmhmnc]m! fymph “d‘
¢ cletficd nodules 1w the pex of the Jung on the nghta;‘
the subelnienlr regon on the 1uft denotng be Ved parent {;‘;
lesians ¢ cilofied carvieal lmph nodes from ofd tubertt l
also healed The Fndings are typiel of multiple mbcrwlou]s“
sions which hase heilcd with ealaficiton and relatrsely B
fibrosss This patient had no symptoms b

Tubcrculoms 4 form of tubtrealosis m 2 fmore or Jess o
staige  produces 1 nodulyy, aften solitary shadow m H’Senh“
Cilesficitian when present may hup to establish s ls& su
pirtreutuhy afatas ircgulw or ringhhe fypt O{ht‘mlu]am
shidows mn bt ;mpnmbk to distinguish from other gﬂ“mu'

wd tumors such 1s hunartom preticululy salitary € fo
md perpheral bronchogune ewcmon? or heolw “‘;m"
cmomi At times exhirpation with mierascape Eramt
wvesthle

cal
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Tumors of fung

TUMORS OF THI LUNC fnsichous m onset and cau
mg few or no physicyl disturbances and no bnormat ph\xm\
sy i the Girdy stges pramars fang tumars mast be discosered
by x vy exammation In almost all cases the esdcnces of anak
nom ity wre presant mthe rocntgenogram before the onset of
svmptoms Such findings muy by minmal and are often over
looked  bung considered the result of previous mRammazton
processes or norma! » intions But the detection of carcnoms of
the lang, 1t s cardy operible stage aeeesatates caseful attentiod
to lt such minimal chanpes In some cuses the vy evidences
of dise 1se wall precede the onset of svmptoms In periods of mass
vears Cases i which symptoms ar present whout changes
the rocntgenogrum are rie But the sprerfic. duagnoss of 2
prunany tumor of the Jung 1s pot s s passible from rocntors
oy ummtion done A defintne weatficition oftea roquires ¢
use of many othar methods Metistitic tumors i arably g
3 r1v evidonecs of thesr presence long hefore there e aty 5)‘[“}’
toms or pinsical signs T urthermore the findhings “‘“‘i ):M
charicternstic that the ntture of the process em e rdents o

To discorer and localuze ntripulmonary tumors “';; ot
umnTIkon 1 many posthions 15 NeCess iy To d,;(m.:ullfh ;"“m
of the chest vl from those arisiag i the hinss and medias e
such detuled examunation 1 imperitne In addition flooros
nd rocntgenogriphy e both opinton

and mspiratiod .
e ull
section roentgenogriphy wd bronchogeaphy should b

i
tiken particul wely for purposes of sdentificttion of the 122‘(‘:& _
the lesion Studics of the pulmonin Blood vessels by 1 ,
contrast mediims myy also be used aot

Pesmorsy tumars o{' the lung whether bumgn of mg:;‘aﬂ
are generally hronehogene i ongm A1y ol celt mm:\gmmoﬂ‘ ‘
pulmoniry wcnomatous Wso occur although vers o e
Al lung tmors but espeentlly thosc of bronchogem¢ aﬂ;né " 'w
to mtate almost 131 the discascs whuch affect the longs .
duce 1 wide vanety of v ry findings 8 follows Lde/nﬂ',

1 The tumor m1y be vstble 28 @ pl"L‘P“"nL‘"ﬂ'O
usually sharply defined, dense, homogencons N

pszed
g §
cording to 1ts stage of development Qccasionally the MY g




Tumors of ITwung

rsduating nd wregular Such penpheral nodulr lesions are most
sequenth discovered on routine evimmaton rarely cansmg
nmptoms when smail Tumors 15 small as 3 mm. huve been de
kcted They are cxecedingly difficult to distmguish from other
frocesses producing sumilar small denssties 1 the lung feld
such as solitary metastatic tumors hamnrtomas and other bomen
bmors the sare periphentt bemgn wdenamas, fibrased or fiind
Hlet smilt ¢y sts and granulomas of iy mg etw'ogy,

1 2 The turnor my mantfest ntself as v central arca of density
B or around the hufus of the lung usually with rdinting ooter
berder Unitaterat cnlargement of the hilus shidow 1s one of the
tumman ¢irly signs of bronchogeme eweinom md 15 often over
boled on routme exammation

¢ 3 The tumor may be wihltratng praducin, hnear stre thed
‘l’\:dum followme the vascubr trunks or famt patchs poorly
khind arcas of density

% The tumor my Arse 1 the apesof the lung (Pmeoist or
#lmonin suleus tumor) nd produce 1 sohd or wfiltritimg
fosity usually Assoerited wath eroston of the posteriar portion of
4 ;': of the upper three nbs or cven of the Jateril mugn of the
e

‘ENS Uninges stutee to those of snflimmation such 15 ibncesses

fluse comalidations ma by ewsed by necrosis of the tumeor

. o scondany mfection Oceassonilhy the first mamfestition of

1 oncho e eyramoma m e 1 soltin gt sunubiting
tmph abeecss

[
Broncheal obstruction acours earhy ospeertth when the

s {"""" -':f::t(s U rger bronchas As 2 result the followsng < e
fays putinl or compltc obstruction ire obsoned
vm:“:;nvnhl Tabie or umbiter af obstmednes mphvsema, best
- hh“"“l"“lﬂf\ foentgenngrims
e segmental Iobar or uadstoral mussne atcdetsn
' ;) ?’m‘““l bongt that 18 wtelectasts with cvcessne find
Y Hocatized bronchiect sis vspeesilly with slow growmng or

Rt
"%‘:“““‘S This ismuch more common wath Tunten adonos s
- Wi infection producng milammaton dianges such

Thumay
. M abseess lung Lmrene and ¢ rmficibon
f



Tumorx of lung

7 Mdtistises to the regonnl bymph nodes product Jobulted
mediistint deansities. Wath bods scetion rountgenography and
bronchogriphs the «focts of such masses on the trachea and o0
tiguous bronddn m be scen Taamiation sath contradt medum
 the esophigns mav alsa delne e such masses by thei pros
wure ¢ffacts

S Metistises usnally nodubir sometunes milun reh ¥
filtratne may be Found i other portions of the luns

9 Plurst «ffuson dovdops and ma obsoure the tomor
shadow 1t 1s wsasth Tue md has 1 poor proguostic siguiicarct

Tht tumor m s be directhy demonstrable asa pmﬂ““’“d‘“
within the lumen of the ur flled bronchus by body secton youst
genogrphy Tspectith 1s thus true of hronchnl adenoma bu!t
» ilso w unconmon mamfestation of cwemom A charactenst
occlusion of the bronchos mu bt mde out by ether ;ﬂmmp"‘_
or bronchographn In some cuses the character of the ghstructo®
15 5o typreal thit st wall pormat 1 relible diugmosn of the et

Obsvioush the finad sdentificition of the niure of the 1131‘3
1s best mide v bronchoscops and bwopsy of In the ﬁnd:fm :
chiractenistic tamar cdls m the aputun A finst o2 e
capeentthy n the erse of the small po nphert! tumor oftes u“l:"
aaplariton thercotomy with fac il cnerson and mxcroscﬂg;dw
umntion When such methods we lmposnbk the v .
vy suffie

With the execption of the prlimonany sulcus tum
lesians sy just under the pleary prman ot
g scldom produces cosion of 1 nb

Multcentne ol et cwremomt
bronchogeme tumor alrcdy desenbed
Pulmonary adonomtoss although it 3y Jestons <
process 1 almost xndmhng\mh\lﬂt Both of thest e
began s 1 soltary nodule in one Tung sabr to “dua’ ~
hove Later the lesions become wltiple wd often prof mm{’
fuse bilaternl estensie poorly defined pather homogta™
dense shidows Oceasionnlly the tumor 1550 massne e
displicement of the medsastnum to the opposte s:dfi et
conmmon to find ematabion or calerfiextion withm S;'Cr‘lc o
Certun bronchographice findmgs which 1ppe to be ehdl <.

ors nd afel
woma of 813
i

25 distinguabed fot
15 pelitnely upeom?
be a different tpt



Tiomors of fung

nay kad to the drgnosis Usinlhy 1dentifiention must be made
s micrpscopie evimmation of the tissue

Sweoma and teratomy of the luny alsa produce mussne
omogeneous dense shadews and frequenthy displace the meds
whmem to the eppoute side In contrist to caranomn both of
thes, tumors commonhy molve the ribs und the cosion cm be
Gstingushed 1 he vy csposed Blms made with the Bucks
duphrigm A tratoma also 1s hady to extubit < dorfication or
sther i gubar dense shadows within stsclf
1 Metastanes produce shadows of dhnrctenstic Jorm Winteover
ferongn caresmomatous metastases are hkeh to produce »ome
of the following finchngs
¢ 1 Small_round sregular, maltiple dense shidows which
Bpdh merease mn size and number  Ocesmontdly 1 sohtany
BOstie” ithor 15 found most commonly ongmating, from
bipe mephromt or eireinomn of the colon

: 2 Annfiltrsting tvpe of tumor most common 1 CArcNAm
;(l)m breast and stomach m which fmear shadans radhate
';Lmia)h fram the soots of the lungs along the bronchovasculr

ks Ths picture must be distmgushed from radsation fibro
® which 15 usualh unitateral and catses much more s triction
< #the medrstinum and eles tion of the diaphragm

; 3 Miltry_lesions, producmg numcsous tiny nodules simtlar
+Bthose found 1 maliny tuberedlasis and other conditions
&:m:}:i'!nl myoly ement with thiekening and «fusion which 15
F Metistases from hspomephiromt may  ciuse  semewhat
% "t“;‘ r!]xorc ducrete shadows sesembling those of sweoma
n oselv than the aforemmentioned types Sarcom tous meths

¢ mamfested 35 discrete rounded shadows usuth muld

\ IC Iy bo be mediastind hmph node enlirgument
: lv.:‘}i:: wes from totrenlar twmors produce crtresch ke
: ol sharph definedd shadows apparenth auichited fo

ML Ly

LW Thew apprarmee 15 abmast pithognomenne
X
* L\;‘? from thoponcprthehoma cwse smubie chinges
3
N thollwtomas may am e the Iung 1 cause changes

al
N 1 to faramomatous metastases Fess  cquenth they are
v %ty

~and atend tuprathy dan the bmphities
B
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Tumors of Chest Wall

TUNORS OF THF CHEST WALL These mustbedss
unguished from mtrithoricic tamors Arising in the lungs pleara
and medistinum Such tumors of the soft tissues ot bony struc |
tures hme httle relation to the respirstory tract and are fs
trited prinapuly for purposes of duffurental diagnosss

Fig 206 ~\assive carcmomt of breast simulating Jug &
mor  postero lenor View shght rottion to nght g massse
density due to sohd tumor n the breast A shadow of thel'ﬂ:
farped breast extends byond the bony thorax Phystcal examind
pon, and dumonstration that the mass extends beyond the fup
itor the chest w il ndieate that st s 3 lesion of the soft tiss®
rither than of the Jung The small dussity overlymg the b (2}
15 m artefict

Tig 207 ~Massse tumor of left thorax ansing from 3 B3
tumor of nb m 1 cluld aged 10 ¢ marhed area of new bone
formation wd 1nereased density n wtenor portion of eft
nb represcating ongul bowe tumos The entire left homt
contams an cnormaus mass ud 15 completely dense eveept
a few wes of dustraction (b The medsastinum 19 dxsx"»‘w
extremcly mto the nght thorix ¢ trichea dlSPh“d t
oght d aght mam bronchus € Teft mun bronchus hang .
within the nght hemithor f nght border of mcdushnm:; "
heart Such wssne lung tumors posticutarly teratomas and =
comas cause displicement of the mednstmsn -

Iig 2854 ~Chondrom of right postersor xib sxmuht;m
astinal tumor postero anterior view @ swass apparentiy ”2[
of sight lung sharply defined sumulating lvmphohhsmm:d "
snedyistinum or sohd tumor of the pcnbmnchml fymph 2

Fig 208B ~Sune ewse Ditural view The mass (a) :‘ICL
Lies far posterior and 1s wched to the posterior chest Mnor
sng no sehtion to the root of the Jung which s welt antes #
1t In the mass 15 1 arer of calafication (b) whichs clarac®]
wstie of chondroma The tumor was completely 7€M

i
4
{Tumors of the ¢ (st wall continued on page 263 f
]
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Tumors of Chext Wall

Fig 2094 —Swrcomn of the nb simulating a tumor 18 the'
thorix  postero awlenor view 1cft chest only g, large demse
mass ipprenth cdending from the root of the left Jung o &e
peniphers Owing to the charcter of the roentgenogram the
changes n the nbs e not clearly discermble

Pig 2098 —Same c1se obhgue view made with Potter Bucks
diphrigm and hewvy exposure a tumor mass b destruction
“nd i bone form vtion 1 olsng the antenor portion of the ot
fousth rib from which the tumor anises Although the tumot uf
so luge that 1t extends wmto the thorx displacing the Tung awa
from st sts ongm m the ob s clewly pparent

Tig 210 —VMassne tertoms of the nght |
with pleural (ffusion A massne density atmost fills the nelt
fiamthorax The cunvang shadow of the apex () mdicates the
presence of some flud which tikes on this charactersshe shape.
NMost of the density 1s due to the mass aself A defintte ared
crosion of the nbs (b} sadicates cleardy the character 0 tﬁ
tumor for carcinomas of the lung, eveept apucal tumars FAIE
crode the nibs DispEicunent of the heart () away from the 5":
of the tesion oceurs wath this t pe of tumor because of ats masst
growth ‘

This 15 an exumple of a tumor nsing withmn the d\om::’@
affecting the chest w W secondanly Tumors of the plerd
\so s Ade the nbs nd soft tissues Other massne turors o
medistinum and lungs particularly sarcomas ma) m‘iﬂ
same apperrance Caremom of the bronchus on the 50“5“

15 scldom so massn ¢, sirely v des the chest wall and ¥
causes displ of the medaast toward the nde &

lesion

tung and thoret
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Bronchial Tumarss Renlgn Adenomn

Fig 2114 ~Bemgn adenomn of the right lower lobe bronck
several vears after onsct postero tntenior view ¢ an el
drowned lung mnohing the lower Jobe The shadow meg
somcwhat into that of the heart but increases the deastty ef §
night cardhae border The dipheagm s only partially elevate
The remaming lung 1s exceedingly emphysematous () In ak
tion to atelectasis there s retaned find ¢ a smafl ares of ales
cition

g 2B ~Same cise after partal removal of the tum
throug] the bronchoscope Conswderable se aeration of the ln
has ocourred followed by the typical bronchiectasis (¢} oft
seen wath bronchial adenom

Fig 212 —Adenomn of the left low er Jobe bronchus produes
massie itcdectasis and drowned lung The patients chef synr
tom was hemoptysis Note the daffuse area of density 18 the Je
lower Jobe with retraction of the medsastinum and elevation!
the diphirigm Chronie telectasis especiath when accompant
by hemoptisis, shonld always arousc suspicion of a bron
wenomy (See p 266 for detuled sty of thus ease ) .

Tp 213 ~Bronchual denomn with cutrabronchial mass p
patient had nterrmttent hemopty sis for 12 years The mwlmo
m the superior mednstinum had been present durmé'(;m
the entire time Planigeaphic studtes revenled 2.6 M deﬂl} e
protruding snto the lumen of the nght man bronchus and B

nehs
from this resealed 1 bronchinl adenoma Mﬂﬂ);;zunm
adenomas produce extrabronchinl masses 1 the m rlmo\d(

wiich 1y eisly be mistahen for hphoblastoms de "
other mediastinal tumors Hemoptysis should aln s $“g§‘:m
possibility of @ bronclual ndenoma Fusther stady Cspnzmx
with bronchography wnd plamgraphy m) res eal the 1o

of the tumor

[Bronehnl tamors Benrggn adenoma contiuedd on page 2661
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Bronchogenie Corelnoma Tumor Ynxs

Tiwg 2151 ~Bronchogume cwemoms rapudly growing pro
ducing 1 solid mass m the penpheny of the Jung @ tumor s
well out to the left of the medistimum ¢ enfarged penbronchul
hvmph nodes wiich arc metastases from the primary mass den
frged pentracheal vimph nodes also metastabie. The tumor 15
vistdzed s 4 result of ste own tisste mass 1t has not caused
bronchid obstruction Note the normai position of the mediash
num and diphrigms

Fle 2158 ~Sane cwse hteril view @ clewdy outhned tumor
hung shout halfw s between the anterior and the postener 0
{1 of the willany portion of the left upper lobe Note s centrl
positson The shadow as furdy wodl demareated as 1s often e
cuse m such penpher f crrcinoms though some srregular m?;s
of mfiltritson from the margins of the tumor extend nto e
peapheny of the hang The dnsity of the tumor fissee 15 the
I st common mamifestition of cremom of the ling

Mg 216\ ~Bronchogeme caremom night middle lobe ans
mg centrith wd evtending toverd the pe riphery posrmmnteno;
siew 4 tumor productag 2 shadow by rason of 1ts own "f;;"e
mass b compensatory anplivsem of the neghboring Jung, iy
diphragm 15 somewhat elevated beeanse af atelectans
middie Jobe

Tig 2168 ~Same c1se obhique view The tumor {a) s sugf:s
mmpascd on the eardric shadow  the anterior border of wh )
designated f The night mun bronchus ¢ be made out 3 .
some obstruction of ats wur content 15 clearh seen (€} Contr¥
flus with the kft maun bronelms m which the a contedt e‘s
tends well beyond the cinma The nght caphragm {g) ';
markedly «desated The nreh of the torta (h) should not be ﬂ:ﬂ
t1ken for & medistinal mass This was 1 rather maligoant T o‘(
growing carcinoma m 1 patient with moderte sihicons R
clewrly vissblc sn these films

s
[Branchagenie caremoma Tumor s s contraued on qage 2 01



Rronchogenic Carcinoma Tumor Yass  [269]




270

Rronchopenic Carclnomna Tumor Veass

Nig 217 ~Infiltrating bronchogeme crcinoma 4 the wh!
trating process showang stre \hed areas of density altemating with
nochles appwenth estending up nte the apex from the root
of the lung b 1 brge mnss corresponding to the position of the
right penitracheal Iymph nodes The medsistinsl mass helps ©
distingussh thes process from pulmonin tuberculoss which &
strongly rescmbles Here agum the rountgen shadows are thase
of the tumor atsclf rather than of second changes

1w 218 ~Bronchogense cwunom? feft upper Jobe a ®
tral tumor mass cxtending from the root of the Jung toward the
perphens  chnetenstic of cucmomy The bordos e not
sharph defined but ridiate wto the lung tissue A delormty o
the nibs s present but ths 15 congemtyl "ind has no sigificance
with regied to the tumor This cse 15 wother example of died
visuthization af the tumor mass produced by some types of bron
Ch(}gl“". CICHRINT

fig 2194 ~Carcinom: of feft apes {Pwcoast o pulmonar
sulcus tumor)  postero ntenor view portion of the left uppe
fobe onh  The patient hud Homers s\ adrome The left npl‘{‘i“
completehy blocked out by the tumor (a) Inan ordinssy ’:
of tlus tvpe the changesan the rshs e not clcarly nppmm ‘-\ﬂ‘
detuled films made with the Potter Bucky diaphragm ape nect!
sary to exhibit such chwges

g 2198 —Same cise derast Rim of mibs The frst “"}h(t
1s extensineh eroded owing to compresston of the tumor . e
15 lso shight erasion of the posterior portion of the second "l l
Tlus 15 common mn the pulmonary sulcus vnmor and helps
wentify 1t






Bronchogente Carclnoma Rronchial Obsiruction

fig 2214 ~Crremama nght upper lobe bronchus pasters
antersor viess The pitient had hemoptysis and moderate loss of
susght beginning four mouths before this exammation A dense
somewht bncar shadow extending from the root of the nght
tung toward the ponphen corresponds reasonably well to the
mferior portions of the nght upper lobe The shadaw 15 dense
wnd it 55 difficult on the basis of ths flm alonc to determme how
much 15 due to tumar and how much to atelectasss The elevated
posstson of the inteslobr fissure supgests that some atelectass
s occurred Trom such 2 flm alone determsmtion of the caue
of the shadow 1s hardly possible although the muss i the nebt
hilus suggests 4 tumor

Fig 2218 ~Swme cwse hiteral view o atelectasis of the 1
furor portion of the right upper lobe more clearly defined The
evaggerated upw wd curve of the safesior border (a) 15 chan®
tenstee of ateleetasis The upper two thirds of the lobe hower®
e sl well acrated This 1s one of the carhest stages ©
obstructine phenament assocnted ssth bronchogeme cncmﬂ:tﬂ{

Mg 2210 ~§ume case  bronchogram portion of the “ﬁ&
upper fobe b defectn the nght mun Bronchus just at !he;:ﬂ .
of the upper lobe clearly sssualized It n rounded farl 8 “1;
defined and therifore suggests bronchial adenoma EWI: ‘
howeser proved this tumaor ta be 1 caranomt ¢ trachea @ N8
lowscr lobe bronchus which 1s not i aded by the tumor ¢ l‘s:l’cl
igus partly Slfed with todized ol The atelectitie portio
the upper lobe 15 scen penplural to the tumor

The tumor n the bronchus s s sec bod
genograms s well

f the

[, section 10! “t!
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Bronchogdnic Carcinoma  Atelectasis

My 2224 ~Cwremomt night nuddle fobe bronchus with
marhed atelcetass postero antenior view a diffuse density 1
rvolung the nght middle Jobe clearly seen Thus s due to atelec:
tasis rither than to the tumor The shadow m the muddle lobe.
merges with that of the hort winch s charctensshie of middh
Tobe atelectisis Note the clnty of the Tung below this density &€
the penphens (B) mdseatin, that the lower lobe ss emphysema
tous 1 compensation The diaphragm s not clevated owing to
the compensitory cmphysuma 3

Fig, 2228 ~Same case Tteral view after mstiliation of todized |
ol a the eleetatie mddie lobe shrunken to about ane third s
norml size Despite shinhage the borders are somewhat con\ﬂv‘
prablih owing to plural adhesions Some odized oil remas
n the Aheols wd perpheral bronchs of the lawer lobe (&)

Mg 223 ~Bronchogime circmoma with begmning ateled!:
sis a aren of density sath aregulir borders mereasing ! )
density of the heart nd obviously Jymy befund it repﬂ‘ﬂ’“hs
atelectisis of the nght lower Jobe The dnphngm on thus S‘h:
15 somewhat elevated and the heart 1s pulled over to the ng!

d lrged pentrachioal vmph nodes The patient had 2 lnstotf:
of hemaptysis for two months but no other symptoms The ten!

tive chimeal diagnosis was tubereulosis The findings l.ucds!r‘;:: "
suggest ¢ 1 of the brone ! mphyh ;Scu the
complete obstruction of the nght lower Jobe bronchus beld!

middie lobe branch Carcmoma was proved by biops)

g 221 ~Bronchogeme carcmoma atdlectisis of nght “'{)‘hP:rv
lobe nght laterlview ¢ margns of the nght upper ITobe o
are clevated far above thar normal position and ﬂluslrnf}t: e
the type of atelectasis often seen m the upper fobe whil j

r
contract much 1 the fishion of n fn the antenor ‘"R‘nting:
ton cstenting upward and the posterior MATEINS e
anterorly
21

L
[Broncliogenie caranomt Atelcctias continued o pere =
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1278 Hroenchogenie Crrelnomea  Atelectaals

Tig 2251 ~Caremomt nght lower jobe bronchus postero- ]
antenor view There 15 m whed atcdectass of the entwe nght
mddle nd lower lohes sith depression of the upper border of
the Jower labe (@) The shipe of this pm\crtcbr.d trangle 5
smlar to that scan with other tspes of fronchi il abstruchion

Mg 2258 —Sune st bods scetion To(plgenogER b oo
plete obstruction of the nght Joscr lobe ronchus just beyord
the uppe s Johc No ur o b seen bevand tns pownt The traches
(¢) ma Brst portion of the night upper lobe branchus (1) N‘L‘[
flled sath are Such 2 plhmge \phite study 15 exceedingh salusble
beemst it mn demenstratt the abstructon wathont broneheg
riphy The mstillitzon of contrist mudmm nta the Pronchus
mu thns by nowded "

Jig 228 —Bronchogune  cucmoma left uppet lobe W
Aedetms Jeft lateral view This vun demanstrates the M
of shadow which results from atelectiss of the Icft upper 0%
espeenihy when there s 1 good deal of drowned ling 'ﬂ‘;ﬂsm
ders of the lcft upper Jobt (@) are cuned mward 3 charac i
of atclectasts and the lobe as 2 wholt ‘51 s)omm\hnt redu
size The postenor bordir of the heart {b) e
the Mckctpmc fobe The lower lobe his c(pmdrd considersbl
Often m such nstanees the lower lobe extends abore the OSUP‘
nor mugn of the uppes lobe comng to form the a[;:: e
tung As the upper lohe shrimks the lower fobe m1y 3
to reach the antenor chest W all
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RBronchogenie Carcinomn  Rronchography

Tig 227A ~Caremoma nght upper fobe bronchus posterr
antenor view I stensive atdectasis of the nght upper lobe i
shown by the ligh position of the miterlobar Gssure (a) avd the
extreme density of the lobe The diphragm s considersbly ele
vated and the trachey s shghtly disphiced to the night. The e
fung nd the night Jower md middle Jobes are more sadubl
than normal as 2 result of compensitory emplysema Below the
border of the night upper lobe as 2 mass (D) which represcat
the tumor and eahirged perbronchyy Iymph nodes

Iig 2278 ~Sune cisc  bronchogrephy portion of the ngh
side The charictenstic bronchnl deformity which oeeuss il
crremoma e b demonstrated wth 1odized orl 1nd 15 wel s
trated here @ lower margn of the upper lobe shown as 18 Fig
ure 2274 ¢ completely obstructed nght upper Tabe bronchu
The end of the bronchius ss typically conc-shaped Note that th
right lower wnd middle lobe bronchy re welt filledt out beyon
thss ond the loft man bronchus can also be seen

g 228 ~Bronchogeme errcmomy bronchogram portion ¢
night side Marked atdectasis of the night wpper Tobe was s
in the ongnl flm In the bronchogrim ¢ charactenstic deffC‘
{d) 1s scen tn the nght man bronchus just distal to the can¥
and covermg the onfice of the upper lobe bronchus 50"‘;0;
the ail pisses beyond the defect to fill the nght Jower by
bronichus (¢} but thus bronchus 15 somewhat dilated 0#358 “
the long stinding partial obstruction whuch crsed some “’ﬂ
chucctasts The defcet shown here a5 charactershie but Hf“h
[ h seen an bronchogene ca 2+ n a5 typreal ;:“g
ton It 1s somewhat more wregulir thin that shown 1 ](;m-l
221C (p 273) wnd s Iikeds to be mmstahen for broncht hi n(}l}‘ﬂdm
Nevertheless bronct pic biapsy 15 ssary to smake the I
nosis final f iodhzed ol mn the esophigus
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(282] Bronchogenic Carcinoms Ioflammatory Changes, Abscess L

INFLAMMATORS CHANGES WITH CARCINOMA T
Nat wfrcquently bronchogenic earcmoma manfests 1tself as 2
scess or 25 1 diffuse sflunmatory process resembling unresolied
pncsmonty ‘The demonstration of cxpinding mass or 2a
usualhy thnck wall around such 1n ~bscess may help to dentify
the process

Tig 229 ~Ciromoma right upper lobe with abscess Thepa
tient was 1 woman with no symptoms eveept hemoptysis and ;
modcrate cough A mass cin be mudc out the nght upper Tobe __
The rgged arregulr rarcfrction (o) within s typieal o 3!
cuity The appewnce resunbles 1 fung abscess w some i®
speets but there s ke flmd shown m the cavity 3 strig
feature of the condiion and oue usmilly found m 2 et
nomatous abscess s the hu!gm;'_,:lndms (b} extending well
ticyoud the murgms of the gooerl mass This wdscates 2 g08
ing process thit would not ocour w aw orduary Jung abscess

[ig 930 ~Carcimomy sight lung with hifuse mfmmaten =
changes nd multiple abscesses Note the widespread wreguley
density m the mddle portion of the nght lung mohing alf ofr
the Jobes Withm it are several ares (a) suggesting abscess fol’t
mation There s some compensatory emphysem? 10 the rest © ;{
the lung The diphrgm s somewht elesated The heatt 8
pulled over sndiciting atelectins s well as hng dcstrllt!mﬂ’
The distinction between this type of process and unresc)l\h
prcumonta wsth multzple Al or multiple abscesses of the

1 1
tung of other ongins 1s saretimes very @ifficult Repeated €v iy
LSS hranchogﬂp“) o

nattons to obsune ncrease the pro .
s to o trate | Inal obstruction or the 00 ‘;
| tvmph nodes all sugees

f

phmgrapls t
vation of entargement of the meditstint
the neoplistic nature of the lesion
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Carcliomninny threess Body Sectlon Roentyenogrophy

iy 231A ~Bronchopeme ciremoma with abscess postere
nteriar viess The patient was 4 mner with moderate s heoss
a bige e of ruefwction shih ot times showed 2 defint
flus fesed within st Fetending bevond at toward the perphen
of the fung 15 1 hirge mfiltrating mass () which seems to extend
dirceth nto the chiest wall Note the persphont position of D
process without am particulie evidoner of smolsoment of the
root of the Jung or of the medsl portion of the hing

g 231h ~Sune cise body scction rountgenogram The
Trge mass 1s well made out and the extension wto the nbs ot
be clewh wscertuncd o the ety The ur filled brondal e
1s shown il the obstruction i the nght upper lobe Bronthus
s mdicated by the abrupt endumg of the e column {£) &
though the obstruction w s actualhy mcomplete the plangrn
w it often does grves the impression of complete closure dan
filled low cr Tobe bronchus Surgess disclosed the carcmoma v
wiseess witlun 1t as descrbied Defimte snsolscment of the 11775J
wngl pleura at the pertphary made complete extpition xmpa‘SS‘f(
ble lthough pucumoncctomy was done Tt s rather unusual ©
find so much cxtension to the ehest wall '

N 232 ~Branchogane carcsnom? night wpper lobe bﬂzﬂc’
chus body scetion roentgcnogrim @ multiple bronchtectat
wnd 2bseess ewsities satlun the aseleetatic upper lobe usocm;‘
sith carcinoma & mienor misgin of the atclectatic appe fobe
<howng, its fugh position 2nd concwve shape & mmpl\(fl‘lz} )
structed right upper Jobe bronchus barcy made oot 3 the gl
gram d r filled lower Jobe bronchus w il demonstrat -
diagnosis w is proved by bronchoseopte biopsy wd P“"“m,:n .
tomy was done The value of body sccton romtgmﬂgﬂ‘?;?
1 substitute for bronchography 1s agun d ted ma this
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Bronchogenie Carrinoma NMronchography

Frg 233 ~Cramoms kit mun bronchus  bronchogrm
@ obstruction of the lelt mr bronchus assuming a cap shape
Obstruction appe us to be complete lthough some ar mat get
throuch smce thre s some urition of the apev of the g
b diffuse density of the atcdeetatic left lung ¢ some air i€
munmg m the apes d eloated left drephgn € tracher
pulled makedh to the 1cft The heart shadow 55 entirels s the
left chest merersimg the apparent density of the atelectatic lone
This preture s codeteristic of massne Atclectisis of almst
the vatire hung associsted wath bronchogeme euanoma Demon
strition of the tumar stsclf obstructng the bronchus w35 3¢
complishied by means of hronchogriply Carcmom? was pros
1t wmtopsy

P, 23t -Multicontnic theolir adl earcmom? both lung
bronchogrun The microscope seetions were ongmalh 1t
preted s mfiltrtng cwcmoms but farther study mdlL‘::
deashy the iheohir ecll ongun Bronchogr phy disclosed 3 St
my wmd unusy i preture Thore are diffuse xrrcgu!\r denﬂ;ﬁ
of hoth lungs with 1 good dext of \telectasss on the Ieft s8¢
M of the smifler broneln arc obuiously susrounded By NW‘:’
tresue and extrondy constrieted They e ngd and it xsﬂﬂﬂm
that there 1s 1 marked_Jich of dveolur fillmg Such b“;;mcu
griphic findimgs 1pperr to be chractenstic-of ahealir € ok
cmomt The conditton 15 present on hoth swdes md 1s}‘10ul
amform m this case The lrger bronehs oot be made B
beeause of the obstruction but cnough contrast m(‘d“‘“';l .
puscd through than to visuibze these constrcted bront ;rui
the third and fourth order A considerible amount of con!
medium was mtrodisecd and some of it swaltowed {f) 1 b

The swme branchographic appearnee no donbt \;'0‘:0 gy
produced by pulmonary ndenomatosis which 18 fficu! ot
ferentite from alcolar cell cwemomn 1t possible o
stilar appearance woukl be produced m bemgh adenom
or aheolar epithelnlization so culled pgzchte
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RBronchagenic Carclnama Farly Stape
-
The domonstrition of bronchogume carcinoma at 2a euly
stige ms be dilfficult Occrsionalls dunng routme fuoroscopy
or ridiogriphs of the chiest smll tumors e discorered m ap- b
prrenthy ssmptomless ndin wdunls In mass surveys of the chest?
for tubereuloss such neaphisms may be ancosered in an exh i:
stage
Mg 2354 ~Caremoma oot of nght long ety cath s!m‘!
postero antersor siew @ entwgement of the hilus of the nght
Tung with ivegubr ridetmg margns Thexe 35 some emphysas
of the feft lung of nonspeetfic ongm N
e 2358 ~Same cst Iaterad view
15 clearly vsble 15 well as the edunsio
fobr posteriordy ()} This was 2 carcinom 3
discovered by routmc cxanunttion before t
symptoms "
g 2363 —Postcro anterior View I ipp wenthy @ dh‘;’ 1
vidml without pulimotizry symptoms The left halus {a) B lrb{ ‘
mtely (nhirged 18 compred to the gt (&) the Jeft upper
shows distinct cnphiy sem the blood scssels bong spred fw K
apart and appenng less usible than parmal the r.\dubi)l o
this Jobe 15 distinetly greater than that of the other 1o ;S“'
Other side The condition was not rcmgmzcd at the tme BU
15 cudent that thas 18 a0 cwdy stige of bronchogente c.\rcm?ﬁ
n which there s partnd obstruction of the left vpper
brouvchus wnd 2 penbmnclml miss "d‘}
Tig 2368 ~Sunc prhent fixe m 15 ‘ﬂ)!' s
Teft Tulus hias increased n size There is now complete 1§5 “fmg
of the left upper lobe since the obstruction w the Pronc! msc !
the tumor has become complete The 1pet of the lung e
formed by the exprnded Jower lobe The patient was °P0f lh
on at this hime and a completelh obistructne mrcmomf:m ot
1cft upper lobe bronchus with a pert extensh
found s

The enlarged fulus (:z)L
1 mto the nght lower!
tavery oty staget
\e patient tad aavt

onths Jter M

bronchit
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Carcinoma of the Yung “odular Lesions

g 2374 ~Ahcolir edl crremoma of the Teft spper lbe
showng dovdopmant of o sohtwn nodule 4 small nodular
feston {a} wis overloohad 1t cxtmumbion dsewhore The g
bent was svmptomless the tvmuntion besng entireh rovhne

T 2378 ~Swne pitunt shll symptonnless one year Later
showmg the grow th of the nodule 1 the tung (2) Bronchoscopic

wd hronchograptac findmgs e of wo vl such small
penpheral lestons 1o this case the sputum was also pegatne
r s the best

The change s appers inee of the lesiou 1 onc ye
evidence of the malignant miture of the process On feft upper
Jobe Tobectoms ks colrr et caramoma w is found

T 237-1 ~Squamons cedl cwcmoma productng P“’th‘
nodate The famt somenht wreguhr density m th mdporton
of the nght lung (a) was found on routine examnation of 2
patrent sathout pulmoniny symploms Corebril signs howerd
seere lreudy present and these werc prn\cd eventually o
i to 3 metastasss from this smafl ciremoma of the Tung dott
the wregnbir onthne of the sobtiny nodule {a) Such sodule
should be consulered matignant wntil proved otherwise »

Fig 237-2 ~Somewhat lobulited solitn podtale {a) “; ‘“
lft lung charctenistic of penipherid crcmomt Such sllm a?
are frequently found dunng mass suress of nppasenty ]‘)‘ny
people wd should be gnen senous attention The patient ‘:nm ,
roentgenagrim 15 shown here was also svmptomless It )
to l,\(' an '\d(‘llﬂc]l’cl“ﬂl“’\
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Yotltary Yodules in the Hung

Iig 237-3 —Sohtain mddastwsis (@) presentng 3 rounded s
sharphy defined podule On phmgrephs 1o crlesum could be
scen swithin st A Justors of carcmom of the colon Tonerer)
led to the dignosis of soltin mctastiss which was proved
fater by scgmental pnoumonectomy It 88 smpossible to s
tmgmsh such solitwy nodules from mam other nonm:\]xgn:mz
lestons or from n <arly aheolar ol or bronchogeme carginond
of the hing

Mg 234 ~ifamirtoms of the lung A round somew
sharphy defined dense shadow (a) characte sistic of mans 000Y
1ir desions of the Jungs often the cct pature of the patholo™
process Cinnot be detenmined unts] biopsy and mtcmswplcg
wnnition In some Bamartoms <hpp!cd enlosum deposits ¢
be made out espeanaihy with plungriphy In others the calewt
cimmot be damonstrated even with phimgraphs

T1g 237-5 ~Cy st of the lung completely sohd from Bhrost
% round sharphy defined nodule {a} ven symular to other tyT:, .
mnd cising no sy mptoms or other signs Such nodules ar X
treme s difficult to distingush from grudomis {Compare &8
the tub reulomas shown m Figs 167 wd 181) .

iy 237-6 ~Extrabronchil adenomy or muved eelf tumer
the bronchns apprently nonmbgmant The patent h;dt';‘\?
sional hemoptysis but no other symptoms A somew x:;l -
denst miss (a) showed evidences of cileification W xm
ledimg to thse thought that ths was ather 1 mbcmdomﬁmﬂ
hamartoms On oxtirpaton howerver it pm\ed to be “lm(
tumar of the 1 Yos woth m extrat L} mass G4 o
Bion 18 v m such tumors but vien mor rire m the care” }
of the lung The Absenee of calofiertion 1 the Imcr;’ﬂ)‘
helpful diffurentinl dignoss (Compare 1 wth Frgs 167

Q
213 ) .
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298] Pulmonnry Yelaztases Nodular

Tig 243 ~Tuboranlomt sunutating metastans Mot mires
guenth 3 simgh nodulr lesion closely resembhing metastasts 54
found m the lung VW hon only 4 smele losion 18 found as m ths }
case dmpnhosis must fie made with great resene The sharph
defined nodule (a) nsimbles metutatic nadules pruw‘v e
ported il others sn {Ins senes but was proved to bea tbet
culomn This possibaby must always be considered \fetastases
are rarels smge

Fig 215 ~Nodulw metastases {rom carcnoma of the breast
Numesous dense shodows {n) ow be fanh well made out st
both lungs They an not 7 sharph defined or as sound 42
reguiar s those usually found m metistases {from sarcoma 35
testiculir tumors  Absence of a brewst shadow causes the
creased rdniality of the keft hemithore aud gnes the clue o
dngnosis

Tig 246 ~\Metwstases from ewesnomt of the hdoey (B¥p9
ncphrom) In tus b of fesion the sodules () 2 bhel io‘
be rather sharph defined and dewse syl sting those of sareomty
Alhough m mam tastanas the Jeston 18 indsstinguishable fwm{
metastises from caranomi m other orgwns

Iig 247 —\fctistases from exwemoma of the hadney {(yp®
nephroma) A tremandovs pumber of nodular densstres Blls Do
lungs from apex to base The shdows merge mto €t o
Numerous metistases of ts Jand are not rare and 1t 1 SUE
g o find how few sympioms 2 pitent with 50 much i ob
ment of the Tungs may bt Physical signs s w1 be &
entiredy absint The desion here s char retrrized by 1t 7 Y
form the \ariation in size of the nodules the 1bsctee d “’l
wfilratine process wd 1 sather umform hstnbution {

~

A {Pulnoyry metwtases Nodalir cantinued on i€ 5003
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Tig 218 —Nodular motastises from carcnoma of the breatt,
Gl stige Only two small noduls (@} e be made aut ds
tinctly 1ithough there are 1 nambcr of others nat as well repro-
duced Duspite ther small size and number they are so charac-
tenstie that 1 defimtc dignosts e pracheally be made fom
the rountgenogram 2lone Note the ancreised sachalnlity of the
nght lang owang to absuncc of the right breast which had been
removed surgically

g 219 -\ihan metastases from primary carcimoma of the
nuht lung The ehanges arc well illustrated e the Jelt lung
where pumerous milinry nodules are rexchly made out These
should be compared with other miliary lesions m the lungs pxn
tioned i the diseussion of Tignee 201 {p 250) The pramaty
tumor 15 on the nght side there 1s some pleural effusion as well |
The density desygnated b s an artefact Such milry lestons 3;”
not rare m crremoma espeenitly from one origimting in the ung
They e be disingwished by the relatine bsence of S)THP’U'“;
mn proportion to the lung molement wd by usuﬂmtmnlo \
the primary tumor In many mstinces howoes although the &z
stons can be detccted by roemgan cxanumition xdenhﬁmtmni
st be mode by other mc s or by 1 cnmmahon to determne
PngrLsslon or I gYCSSXOH
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Pul, URY Vodular, Infiltrating

T 250 ~Mctastases from evemoma of the prostate AMets
tases from prostatic tumors are not often seen 1a the lungs Th
tend to ewse multiple nodular densc areas such as those see
hire: They do not differ sharphy from the metastases of ot
types of carcinomn

Dig 251 ~Infiltrating ind nodulr caremomatous metastase
temphogenous type The pnman source was a ewanomt of t
breast n vimle e nodulr tvpe of matastasis. Mamerous s
lesions are present particulash well shown at the nght bas
b anfiltrating Yestons cctending wto the penphery of the Jun
The Ivmphogenous spraad produces Iinear radiating shados
suggestg 1 accentation of the normal sascubir markings T
shridows are the result of penlymph tie nfiltration by tumor &
suc ¢ enlirged root shadows bihitenlly imvobved and eha
tenstic of this type of crretnom tous metastass The S\mn\ﬁm
chircter the absence of conspicuous retraction of the m :}J‘;
tnum and diphrgms the generthzed mfiltration and !ht'f " ‘
ules distinguish this from radiation fibrosis and other types @ ":n
mhignmt fibrosis of the Jongs d agos lobe fissure an
wamic wartint
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Fymphoblastome of Fungs

Tig 252 ~Hodihins diseasc of Jung massne denoty of
ripht upper and middic fobies Thore 1s actmid mfiltration of the
hng paenchvmy by the proorss Assoented with at s some
atedectisis Nate the mmma pleura (fusion on the left side

Fig 253 ~Infiltrting Hodghns diserse both langs Mot
the mashedh enlhirged fulus shadaws and the diffuse radatim;
tines of mercased densty extending mta_the Tangs Tt would b
diffiondt to distmgush this process from 1 metastitic wfiltratimg
crranomy {sc Fag 231 p 303) or from prumr;}ynphoqenoxi
EiGhamt of both lungs The patholoss cn only be demon
strated by biopss of onbwged Ivmph nodes foond bewhere
Radiwtion thoapy may be wsed an such mstnses as 2 thers
peutic test Stnbang ripidity of resolution wswally sigmfies t
the Tesion 15 v lvmphoblistoma

Iig 234 —Hodghms disease both lungs and mn]ustmul"l
Note the gencrahzed mfiltr iton 2nd the multiple yibsary nodule
m both lings The process 1s diffuse but addiben ﬂureli
onc hrge mass n the nght muddlc lobe Both hulus shadows a;x
lobulated and enbrged owing to mvolement of the medustis
Iymph nodes

Il’)lc, 235 ~Diffuse lmphatic leakemin both lunes x\otel;!t
enbirged root shidows wd the diffuse 1nﬁ1!r'xhng_?’9“{“mc
tending mto the penphery. of both Jungs winch 15 quite © \;
terstic af the Jonon Trom the roentgen findings lone 1t 55 \s
cult to distingush leukesie mfltrtion from Hodghins dl;e:‘
and filtrting cwrcinoma Levkemia produces 1 more it
generthzed process
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Mediastiman

THT  NIDIASTINUM The centsal shadow of the
thorat 1s composed of the hie wt oty root shadows of the lungs
remumng, Dirge sessels tmehcr and hrger broneln Mediasteal
bnormalities e mamfested by chinges n width shape and
density of the cuntri shadow Rounty e nogriphy and fluoroseopy
m several pr(u]nlmns are m\porhul beewie the heatt and gTe’-\l
vesseds spine nd storum cover ather shadows of viewed
only one position The hteeal view s espraally important for
dignosis of masses hwang 1 central position snch as branche-
geme ovsts and thymomas

Roentgen sims of pithologie proces
result from enlugement of normal struct
thymus  thvroid  aorty and esophiagus
growths wd presence of gas or flutct i the medsastmal bssues.
Distincbion bitween the medinstnat pleura and the medish

sum 1s essentnd beoanse fud may b found free or mc)st«'lnm
both the mednistnil phunl space wnd the mednstnum e
dhsplaced by a hemtd

medinstinil pleura s not stble unless
from pneumothoryc Air may occur 1t the medostmum often
assocnited wath anphysem of the ccevie W} tissues
Inflimmation of the mednstinum mt be dffuse changune
the shape of the contral shadow and cwang exterml 1,]]165;0;\5
espeently to the duiphrigms wd esophgus Thud Mcum“;
10 the mediistinum as s abscess It usu Ml presents 3 yather \ﬁ
defined density often nlateral or posterior 1t 1s often 1sso<:u:e(
with clinienl symptoms out of all proportion fo the Y ray l'hﬂ“oL
Tnlwgament of the thymus ghind s common i 0 “:‘,
Mediohiter )l widenmg has httle significance unless ‘KC“"“I"“E\
by evidence of trachenl compression scent m the hm‘ﬂ"‘“
Films should be made in both mspirition and expuration becﬁ"
the normal thymus in the mfint appears enlrged dunat i 2.
tion and wath erying Visuahization of bemgn thymoma © (e:h(
sociated with myasthen gravis necessitates crreful obsern iy
of the literal view otherwise the shadaw may not he scen \§
Enlrged thyrord |_glands often extend mto the subslemaw
@on or lower The shadow 15 usually bilatera} rathes :m‘tl"J '<
often mores with swallowing nd usually can he differentidis

ses n the meduastinu®
turcs the Iymph nodes
deveJopment of nes



Medrast

from the aorta on fluoroscopic examination m various

Enlarged lvmph nodes tend to give uregular lobu!
ows Tuberculosis has already been discussed Sarcoid
ema nodosum and certun fungus diseases produce o ¢
symmetrical sharply defined shadows in the huluy «

\ ray examimation 1s the prme method for diicn
lymphoblastoms The medistmal shadow 1s widcaed
and dense umiliteral 1n some cises especially hmpl
and bilateral n others ncluding Hodghins diserse o
Distinction of the three 1s not always possible

Mediastinal tumors are of variable origm They cau
be distingwshed from each other by position presence
cation fat or other uregular densities and relatton to oth 1+
tures. Certun mediastinal masses have special charcten

1 Dermoid cysts teratomas thymomas and cularyes thwl
are usnally antenarhy located Lymphoblastomas tend to e m
‘heﬁldd]e or anterior mediastinum Neurofibromas arc usually
P°Slexmrl)_localcd anchogemc and gastric cysts and thymoms
Le w the midline

2 Calafication 15 seen m nflammatory lymph nodes des
moids and tertomas

3 TRarely a layer of fat.of lesser density 1 seen m dermords

4 Hodgkins disease fibromas thymomas nd enlirged thy
Touds are usually bilateral

5 Lymph Ton

ds and fit as re usually

iliteral

6 Aortie aneurysm may appear m any position and 1s distin
Sushed 1y expansile pulsation and contmuity with the aorta

7 The dlla@(‘snﬁagus with cardiospasm Lves @ wavy

nsted nght sided density extending from the neck to the

“phragm A swallow of barum sulfate will identify st
§ Paravertebral abscess produces a fusiform Lulateral density
' hsgy x'emgnlzed as related to the spme
o1

may have
Yl el

|, Displacement and motion of the mediastioum duusg respira
" are important evidence of pulmonary and pleural diseases

1 erosions of the verte
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Mediastinm

The medinstimum should be examined n sanous positons
Often tumors or entirged Wmph nodes are seen in one positon
when completels tndden i another

Tig 250\ ~Caloified fymph nodes in medustoum  postero:
tertor view of mediastinum apparently normal The prncipat
componcnts of the central shadow of the thoras are the heart
sorta spume and Inlus stndows of both tungs They are com
prsed Dirgely of blood vessels and the major broncht No abnor
mhities e seen

T 2568 ~Same case eft oblique view The outhines of san
ous structures ¢ more easiy visuilized s this postion g &1
cher b it mam bronehms ¢ weh of the aorta estending 103
s deseending porion d  manubnum sterne € body of the
stmum The carihmons svmphy sis between manabriare and
bods of the stermum 15 seen 15 2 e of lesser density | plaq "“
tihe wen of denaity represcnting 1 erlafied fyraph node st &
tafreation Note how elewrhy it 1s seen m this position although
not visible n the ordinary postero antesior raentgenogrIm ftss
probabh the result of tuberenlosis

Fig 257 ~\lednstinal emphystmn followng truuma £ slnp};‘
hke shidows of Yesser density n the cenacal reguon where the
are Is extended from the medistinum  through fhe postenof
cervical fasenn e syl stripedihe shadaws along the hrz% “"e
<cls and cven extending lower down oturhng the hest wsf
are charictenshe of wr 1 the medistoum following upture 0
the Jung and (xtension along the broneln

Tig 258 ~Diffuse mednstimbs Diffuse d
the medustinum mererse ats wadth i 2 gl
Ruliating from these shadaws are numerons ohat
extending into the lung The tricher {a) s dispheed 5‘7"“ o i
to the nght by retraction of the pracess around the mcdn;J 1 e l
In such cases cxammnition of the esopliagus filled wath bav

11
often reveals traction dnerticwla and evidence of adhesions
.

ense shadows alan?
by irreguly fastuor
bands of aghesiors

{Mdstinum conttnued an page $10 ]
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Medinstinum

Fig 259 1 =Medistinal anpvama massive  postero antenor
view supine posiion @ hrge mass i the nght mediastinum
extendmg out tow wd the lung fecdd Such 1 mass may be pro-
duced by 1 vanctsy of conditions an this case it was due to 2
collcction of pus in the medistinal pleural spice 4 Trge medias
tinal abscess mny give 1 simhir appewnee b heart displaced
to the left which 15 common with Trree mednistinal masses

Fry, 2398 ~Same crsc upnght position after withdrawal of
flurd \ gas bubble can be made out wathin the fiud (¢) There
15 stll 1 Trge amount of pus m the ampyema pochet

T 260 —\Medristinal herniy from: pocumothorae Dilateral
a disphicement of the medinstinal plaur by 1ncreased pressure
m the Teft hemathorve The pleural shdon s visible Dbecause 1t
1s bevond the ccntral shadow of the spine Jtis important to
observe such 1 dispheoment of the medistinal pleura because
it mm ndieate that too much pressure bis been appled
b cardie shadow displ 1ced to the right by the leit pneumo-
thorix d edge of lft lung mn contrist with the preumothors
Itertl to st d border of nght lung in contrast with pneumo:
thorix (¢ ) on nypht side

Fit, 261 ~Carciospasm with massne dilitats
gus smuhting medistion] tumor  upright position \hlhde:d
treme cardiospasm the esophigus may be cnormously d'“;:“ i
with food and fluid and gee 2 distinctive shadow even t U;Sv
barium has not been admmistered Charactenssticilly this sha U\a
extends up mto the nech and down to the draphragm X[:Jr
f1shion scldom imitated by any medinstinl tumor @ nght !
der of the shadow of the csophagus The film was m'ndfl \\\m
the patient upnght so that the gis which hd been swalo "
could be made out 1base There 1s 2 flud level () between
gs and the flud m the esophagus

on of the esophd |
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Mediastinum Thymus Gland I nlargement

Thymus glind enlirganent ean be visualized i both postere
anterior and hiteral roentyenogums Obsenvation of the effect
on the tricher espeerll i oxpirition 15 of partreular mpor
tance Marked changes may occur m phases of respiration

g 262A ~Thvmus glind  moderite enlargement, 1w 3
nfant postcro antcror view 1n deep mspration Note the wid
shadow of the medistinum n ats superor portion charcterst
of thymus glind enlirganent

Fig 262B —Rontgenogrun made at same trme mn expiratior
The thvinus shadow appears to be much Jarger than m Figur
2624 In some cascs sumply as a result of exprration even greate
diffcrences than those shown here occur

Fig 263 —\Moder te enlargement of thymus lateral view Th
normal shadow of the trache (a) 1s shown in this posttiont

g 264 —Enlarged thymus hteril view The trachea 15 d;s
tinctly compressed and the ur column (D) 15 almost visible
Below the level of the thymus ur can be scen entening &
bronclu This 15 1 charctenstic effect of the enlarged thyme
on the trachea and 1s particularly well shown films m.uliel{
the phase of expiration Note the shadow of the thymus hn;
anterorly under the sternum rero

Iig 265 —Modcrate enlargement of thymus postero ame
view The mednstmal shadow 1s wide rounded and hS):“ht
metnically enlarged Note how difficult at 15 to chstinguss a
thymus from the cardiac shadow A lateral view will demons |
the shadow hyng well anteror

I'g 266 —\lfrl\cdl\ enhirged thymus 1 an mfnt The Cl::\;
actersstic “sul” shadow oy crhes the heart wd extends COSSI?m“
ously to the nght The sharp angulation between the l"SllC
shadow and the heart on the night 1s somewlat unusuy S
a shadow 1s frequently mistiken for mednstmal luﬂ:‘: ot
capsulited medristmal flmd or atelectasts of the “[’[:I of £
Obsen rtion of marked changes during respiration a0 hou!
extreme antertor position of the mass the Iateral view
make the distinction
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Hediastimon Tumors

g 206 —Dermod st of the medastnum @ large
rounded  shurply defined mass found rcerdentalls dunng a
souting cxamintion It cwsed no symptoms The mass secms to t
oxtend someshat up to the neck the distinction between this
md 1 umbiterl substermal garter or fibromt of the mediastmum
s extremely difficult On fluoroscopte examination 1 the lateral
view the 1mass WAs seen o wlerior position &id not pulate was
sepnable from the oty wd did not move with ssallowing al
of wlich suggested 2 damoud Operition reverled 4 mass com
posed prneipally of spleme tissuc and some fibrous tissue "md’
chlye

Ny, 279 ~Damoad of mediistinum Wi
faer An wreguhich oval shaped mass (a) cxtends from the
medistinum toward the apex Surrounding this mass 10 the
uppLr portion 15 & At of greath merc 1sed rrdabily (b
winch represents {at w the dermord f

Fi, 2504 —DBronchogcnie cvst of mednstinunt IWS‘"‘*'
amtensor view The patient had no symptoms and the lesion \\:
noted dunng, rowtme cxumnation @ small rounded Shﬂl‘;\‘
defined mass m the ceatral mediastinum hung close to the ™©
fme It docs not contun gis beewse 1t docs not mmymm:“\!
with 1 bronchus s docs a lung evst Its position the stal
outhne chrrctnstie of bemgnancy and the bsence of 5\1\15
toms sucgested the drrgnosis of Dronchogeme csst Gutne ;2:‘
esophge ¥l oy sts and other duplicitions produce symifar sh

Tie 2508 ~Sume cise body section roentgenogis® "
outline of the cyst (a) 1s elearer and the shght dxsphccmen '
the bronehn (¢ md d) 1s well shown Mote the close eserm J",
to Nigures 2754 and C (p 319)

th characteristic fat

!
[Mcdistinem - Tumors continued on poge 322} i
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Hediastinum: Tumors

Fig 251 <1 ihrosarcomt of mediastnum @ fobulated tumor
Jong m the midmedastmum and projecting both to the nght
and to the kft This s more m the penbronchal than m the
pentrachad region but m other respects closeh reserbles 2
Ivmphoblistoma Note the arch of the aorta (b) as a scpra’
shadow  Diignostie aridnbion was required to demorstrate
that becuse of Iack of response this was not a Yymphoblastoma.
The finf dignosis wis proved by surgery

Mg 252 ~Chondroms of mednstimum lateral view A luge
edaified srregulaehy shaped mass shaply defined lies wn the
medistinum and projects nto the postenor portion of the lung
The sregular deposit of ealewm within the mss helps to dentdy,
the nture of the fumor

g 283 4 ~\eurofibromn of postenor meduastinum 1 a chld
postera anteror view A Tirge wddl defined struphy outhned
dense mass (¢} 1 the nght lower lobe extends behnd the heat-
The densits of the cardsae shdow 15 incrersed by the mass

g 2538 —Sime case hiterad view The postenior postwon o
the tumar lying betind the heart (c) 1s well demonstr ited The
position helps to estiblish the dugnosis of neurofibromt

Ng 281 ~Teratoma of Tt superior mednstmum A e
Qense mass cetends from the medistmum wedf out mto the fun
fickds It 15 shaphy demarcated but shows no calcnﬁcahk;nlﬂ
other typcs of tissue The locttion of the mss suggests eil ‘:he
teritomy or 1 sympathicobhistom e et
() 15 well damonstrated A

Disphicement of th
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Mediastinal Maeres Rifferential Dioguosis

The four cases shown here sllustrate the simdanties and dis
sinhnitics of 3 arzous masses m the medistnum especally m
the postero wntenor siew Diflirentiition of the conditions 1
oftun cxecedinghy dffienlt beeause they may simulate each other
closchy
g 255 ~Hodghn s disease of superor medustinum @ the'
lobulted apptarince eharetenstic of the conditon The mass
hes m the suponor mediastnum on both sides {

g 286 --Ancunsm of ascending aorta and snomua
arters Boancunyvsmal didatation of the asecnding aotta € armxi
nysm of the mnomnte wtery extendmy up toward the nechd
& cilited snd disphiced asch of the zortr Note the stribang &
semblnec to the ese of Hodghm's discase shown i Figure 250
The demonsteation by fluorascopre (vimmition m a vanel o
posttions of pulsition 1 the mass wnd of tts mscpacability frot
the aorty uded m differential divenows 1t s not Always possib]
however to mike the distinction

g 957 ~Thyeord enlargement  substernal 4 somt'“h{
wedge shaped miss also bilaterst and evtundng welt down t+
widen the mediastinum This cn usally be Aifferentrated frot
ancurysm of the aorts by ek of pulsahon motion watl swatlow
mg md defimtely antenor position

gr.g 288 —T({-'norm of Pmednsnm:m in 1 young adult l'g
miss (@) represents 4 malignant teritoma This tumor 15 BN o
differentinted by ats antenor posstion and umlterality The Pl
ence of cileification or other sohd tissue m the teratoma 15 hf}

ful but 15 not alwys pparent

@
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Pleura

THI PIIURA To hw e an antelligent grasp of the x1ay
findwgs i plound distses 1 bred recapitulation of the pleural
topography 1s neeessary The postunor castophreme smys hes
far bclow the dome of the diplragm the anterior sinus 15 some
what ighcr although wddl bidow the superior margn of the
duiphrigmatic shudow There 1s 4 hige space therefore below
the dome not usihle in the usuad upnght posttion
1t 15 impartant to obsene the Jocition and retationstups of the
wnterdobar pleurat reffeetions For il practical purposes three
fissures my be present on the nght side (1) one between the
upper and the lower fobe hang ahove and pots_mwmﬂ\ (2) one
between the upper et the middie lobe lying ntenorh_and
extinding cirectly from front to bad (3} one between the
middic 1nd the Jower lobe hiag obhqueds behwnd and pbsiwﬂd\ .

The locstion of these clefts 15 vamble so too much emphss

must not be pheed on therr exact rehition to the oy erlymg bom
obhque surfce and has

thorax The myjar fissure presents 2 long
hittle anteropostcriar depth The minor of honzontal ﬁssuuﬁ;s
Almost straight so hns 2 decp anteraposterior diumeter The 55 |
sures should e regarded s Jarge sucfaces not Jmear pro;echans
The reflection of tht medsstinal pleura around the heart ?\“h
medustinum wnd postenorly around the spine 3 to be noted f
cammunicates freely with bath the periphery pleural cavty ﬂﬂw
the Bssures The mednstinal pleural cauty 18 separah‘d md
anterior and postenor spices ty the hgamentum pulmonfﬂf ;:“
te upper nd lower sprces by the root of the lung pobc :ansc
1 thus portion of the pleura takes on corresponding dxsm) u :md
The free suspensson of the mediastml structures 1 e i
dle of the thorix seprting the lungs from erch other '\nk‘;l:“i
15 an important fexture of the amitomy  Changes mtrip o
pressure such as oceur with the accumulition of fwd of 0%_ e
erther pleural cavity cause marhed changes 10 position
contral structure unless 1t has been fixed by aghesions Lt
Roentgen examunafion under certam conditions wil hrangf
disease of the pleura nts erhiest stages However many cFor "
1 the pleura may give no obvious roentgenologie sxg"\s iucber \
ample before the development of fimd or any parhesiar




Fleura

mg of the pleurs acute Sbunous pleunsy may cause few or ne
" xray changes eveept some restriction of diaphrigmatie move
ment ont the mvobed side Complete pleural synechie may cause
90 signs except some Jack of motion of the duphragin on the m
rohved side and some loss of radiability of the entire lung
Normally the shadow of the plevra evn be seen only 1 Slns
tken at such an angle that the beam strikes the pleura tan
geotally In such cwcumstances the pownts of reflection of the
pleura over the diaphrogms at the mtcriobur fissures at the
medigstinuen and over the pexes can be made out The normal
sterlobar Sssure between the upper and the mddle lobe 15 com
monly seen and also the fssures of the anomijous Tobes Visual
izatton of the major obhque fissure usualhy radicates thachenung
Sunple tnckemng of the pleura which occurs 1 various dis
eses will cause 1 shadow of the pleura at pomts struch
bagentially by the x ray beam Thus the pleur at the penphers
wd 1w the Bssures may produce 2 shadon Wath extreme fhick
g the entice fung on the woled side shows « macked m
sesewdennity Fluoroscopic examination revenls the drphrigm
Tobe parttially smmobihzed and often retracted npward the heart
d trachea ‘are displaced toward the wvolved side The tosto
threme wmus whach pormally 1s clear 15 obliterated and ~dhesive
s ase seen extending from the surface of the diaphragm
Caluication i the pleura produces a shadow denser at the
Pphery than over the surface of the lung
The s 12y _diagyosis of plevral colfections 15 based on the
Susastng shadow which furd or gas produces when 1 justa
:’:"0!\ to the air filled Jung The fwd shadow has much the
© denaty 55 that of the heart diphragm wnd subdua
mwggagc organs To sisuakize plemral flusd contrast must be
o Isualh, the fuid collects an only one sde and may be
%ﬂle“ ‘3‘1 by contrist with the novmal ur flled lung on the
K s ed o with the porton of the myolved lung which re
Tl :l:a" ?(;i & must be bome m mind however that there
b Wnsnh:)x; iference 1n the densaty of the shadows produced
e ion of the Jung a masswe turear marked pleural
% 26 pleural fiid Furthermore there 1s no drfference
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Pleura Thicl ening

PIFURAS THICRENING Vanous portians of the
plwra cin be demanstated at ther pomts of reflechion even
when sormil when thichened the plura Becomes quite GBS
provided the proper posiatt s used

Fig 289 ~Postiro antcnor. Mies nght sde of the chest.
¢ thickined honzontal wtcrlobar fissure between middle and
apper lobes grang 1 Qouble shadow beense the anterior Jr 8l
of the fissurc 1s ot the same 28 the posteriat Jeret b thuckensd
plaurs with adhesions to the dsphragm and obfteration of the
costophreme ngle

iy, 200-~Residonl pleural tnchenng fallowing  plew
fusion nght Iternines 6 thuchened mmnor snterfobay ssure
betwevs middle and upper Johes ¢ thichened major fissure b
twcen mddic nd Jower fobes ¢ thuckened pleura adherent
the devated duphrgm The fissures hove become vistble be
cwse of thor tinchemng so shat they delimeste the anous lobe

of the lung

g, 291 _Normat reflection of pleury postenor rncdmlmu:;
¢ shuply dcfined rthes strught shadow on poth sides of
spute Such Jies are secn onty wn films made n the :mtcmyoi‘ff
nor powtion with hewy exposure Peese of the t:mgt'm’
progeetion at tis pomt of rcllechion the densits of the norm
plewra s sufficicnt to gne shadow f Cadine shadow -

Tig 2924 “Thidkened snterlobar  fissure posteta anter
wry @ hffuse rather Wil defined density 10 the nght vpp *
h pyectio

¥ig 2028 -Sume casc moderate nght obhgue PY! )era

Tlus brings out the shadow (a) distnetly md shows const o
thichomng of the oblique fssure Tilms ynde 10 the pos
lordosis e also sefnl sn such mnstances

[Plears Thicemog continmed on pare 3321
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Plewra Thicl enlng

g 203 ~Thschomng of mterdobar plenra postero anterior
vew When greathy thickencd the obhque Gssure (o) on the-
nght side ss occrsionilly scen (ven i postero anteror projee
tons The Bsswre extends to the drphragm shere st apparently
forms an adhesion 3t s vissble here i ats antenor infenor
portion  fi shiadow of a rther pronounccd pectorals major
muscl

Ly 2044 ~Thschened ploar residuum of pleural effusion
postero wtenor view  upright postton The diffcrentiation of
thuchencd pleurs from ¢ ffusion w the pleural cavity s often diff
cult and films made with the patient 1 vanous positions may be
helpful Thickesned ploura (¢} oblsterating the costophrenic ngle
on the kft side »n well shown Along the penphery of the Jung
the plaury (d) 1s depser than nonnst The density {¢} overlying
the nibas wowrtedaet

T 2045 ~Smce cwse Wit Laterst deculntus posson The
densities at the costoplirenic angle (¢) and the penphery of the
lelt Yang {(d) remun approvmtel the sume 15 m the upnght
position mdicating thit this is sumply thickonng of the plevta
rither thin cffiuson
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Pleura Thiel enfng and Calelficofion

Fig 283 ~Tubcreulosis with fong stinding  preumothorax
postero wtunor view @ mwshedly thickened pleura character
she fter 4 Jong penod of pnoumothor i It 15 muck mare dense
1t the panphen than dsewhere beose the entire antero
posterior dowcter of the plenrt s tingontial here to the vy
bown b diffuse density of remning portion of the lung owing
to generabred tuckenmg of the phoura both wmtenorly and pos
tenosh ¢ loeal e of emphysemn of the lung oft n seen with
thickened ploury d devated diphrygm saith adhesions a resid
uumn of the sunc process ¢ trichcs retricted to the left because
of Tung fibrosis moident to the twborculosis

Iig 296 ~Calalication of pleurt resuling from tuberculous
unpyetna @ onter margns of the calerfied pracess much denser
then the mncr portion beewse the tatdl itcrapastenor ek
ness 1s struch tingentsally by the s 1y bowm The mner portions
of the calafied pleury (&) are stippled wrregular and often
Iinewr Calaficition of the plury of tus type 15 not uncommon
followng humothoric empyemn and tbereulosis
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Pleurisy wich Fffusion

PLFURISY WITH FFIUSION Flwd 1 the pleura
ety even small accumulitions ean be demonstrated with grea
accuracy on racntgen cxamnation: particularhy of fikms 1 vanou
positions are used 1t 1s important to bear w mind that m the
ordinary poster ntenor upnight rocntgenogram of the averag
adult 300400 cc of frd must be present before 1t 1s visible
The Nateral decubitus postion facilitates the demonstration o
smatler amounts of flmd

g 297A -Tubcrenlous pleunsy with effusion  postero
antenor view upnght postion a the fisst sign of effuston that
15 obhtcration of the pt angle b gular, flattencd
dinphiragm shadow owing to flwd sprend over st

Tig 2978 ~Samu crse nght fateral decubitus positon The
flnd extends out from beneath the diphrgm nto the fenor
costal gutter () and 15 therdfore much more wisible In th
cise 1t was perfectly evident from the ordimny view that there
wis 1n cffuson In many others however small amounts of
flard thit arc not visble m the upnght position may be dug
sosed by thus mananer The horzontal wterlobar fssure (€]
1s thicker than normal becase i this position the flad kcndsjn
extend mnta it Note that the fissure is not seen m Digure 2974

g 295 ~Pleurtsy with serous effusion postcro anterior view

nt and the

upnght posibon A moderate quantity of flud 15 preses
typreal cunvng shadow of pleurl cffuston (@) most comman
with mflammatory collechons 15 seen Some of the flwd has es
tended wito the honzontal interlobar fissure (¢) and also nto
the oblique fissure {d) % thin Inyer of flurd covers the entire
right stde of the thorx thereby dimimstung ats rdiabidity
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Pleurs | {fnsion

Ig 2997 ~Pleural cffusion of tubereulons engin postero-
wtenor view  upnght positon 4, characteristic cune of the
fnd b unar of Amd (stending 2long the penphery of the lung
wnd over the apex ¢ hewrt disphiced distinctly to the nght be-
cuse of considerible 2cenmulition of flud d eddeified first m
fection tubicreulass of the nght lung

Tig 2998 —Sune cisc supine position Note change m the
position of the flusd 2 much larger quantity now being present
it the ipes (B) while the upper lesel of the flud s Jower {g)
A small unount of rerted lung (£) can be mde ont but its
density s distinethy greater than that of the opposite side because
of the hyer of flud wiich covers st ntertorly and posterorly

Tig 300 ~\Marked plenral flusion from cardne fulure Ths
1s 1 transudate and assumes 1 different distrabution The flud
lesel {a) 15 much flatter although 1 small amount of flmd ex
tends up by expillinty long the penphen of the lung toward
the apex (b} The hewtas dsstinctly displaced to the left

Fig 301 —\assne plenrl effusion w1 cluld with neph}mﬁls
¢ hewt disphiced marhedh to the rght f tracher displa ‘
to the mght The entire Joft hemuthorax 18 obliterated fromhﬂp‘t;
to dirphragm Complete opicity of one hemithorax as s t‘)\’d
here must be distingushed from 2 vanety of conditions 1€ ‘n
M WTESNC atelectasss mMASSILe prenmonsi massne mmo\; i‘i;s
chrame lung fibrosis Wath pleural effusion the meds \sh::;o |
plicement 1s 1 most helpful sign As shawn Figure 2 m“{;
363) this may also oceur w ith lung tumors and m some
dfferentiation c1n be made only by prracentesss
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Plenra T {fusion, Change of Pasition

AMost pleurnl effusions tend ta show 2 chstinet shuft when the
patent 15 changed from upright to supine prone o decubstus
posttion With cmpyem nd long stanhing i xmmatory effusions
with adhesions this does not occur

fig 3024 ~Postpneumome cmpyema m 2 child upright
posiion The ribhon hke shadow at the pcnphcr) of the lung {a}
1s typical of purilcnt dfusion Note the extension of fud mta
the horzontal mtcrlobi fissure (D)

1ig 3028 ~Swme cse supme posthon The fintings ate
\dmost sdentical saith those m Diguse 3024 despite the shift
the patients position

Dig 302C ~Rsght Faterad decutntus position Despite the radh
el shalt n postion  the cunving nbban ke shadow at the
penpheny (a) nd cstension into the snterlobr fissure (b) are
wamn seen

Fag 3034 ~Bilateral dffusion with nephrosis m 7 child pos
tero wmtinor s upnight position 6 shadow of flud at the
penphen b flud symulting esated diaphragms The upper
portions of the tungs Appew reltuncly free The flusd 'lss“fﬂ“g
1 postion almost 15 3f gravty were the only factor There w&
no pnunmothorix

T]’,g 3038 ~Sune ¢ise suping posiion There 1s 3 smkm‘g
shsft m the posstion of the fud The dinphrigm (b) C’m;‘g‘e
be made out on the right side There s 2 thicker shadow @ e
fuid st the peorphery (a) wnd some has extended ovef
apes {¢)

’ T1g 303C —Rught Tateral decubitus position. On d;e };ft 5(‘j§
the fuid naw hes completely behund the heart and its sha m]mosi
15 merged wath the cardine shadow o that distinction 38 amm]
mpossible On the nght sle the flmd lies 10 the mfz:m)imcm .
gutter () thus evinbitmg s true quintdy much better eulis
ather of the foregomg flms The heat {d) 1 drapped 507
to the right in thes position
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Plesra tfuston Atypical Distribution

g 3044 ~Constrictive pencarditis with Jeft sided pleural
effusion  postero anterior view upnght possion The Ieft dia
phrigm (a) appers 1o be clevated Actually tins shadow repre-
sents flusd adjushing atsedf to the nfenior cupelz of the lung and
sprewding o= hyer over the diapheigm In this position tt 5
sewreely possible to be ccrtun that 4 pleurat effusion ss present,

Tig 5015 —Same cise supine postion: The flnd 1s spread i
a thin buer throughout the Ieft hanithorax The duphragm (b)
15 now m 1lmost norm posstion The entire Joft Tung shows
consprenous decrense 38 ridilnlity bectuse of the flud This s
not m unvsil finding e plourt effusions and may be exeeed
weh deceptine

Tig 803\ —Pleurd «flusion from awrhosts of Jner postero
mirior view  upaght posttion nght side only The nght du
phragm (a) appoirs to be markedly ddevated Actnlly the
shadow represcnts flurd spresd over the dniphirgm and sunulat
mg its shadow  There 15 a queshionible sugrestion of fhud 1 the
wterlol i fissurc on thas side

Fig 3038 ~Roentgenogrin made at the sume time nght
hterd decubstus posttion The flud estending aoto the anfenar
costal gutter (¢} mdicles presence of 4 farge quantity The dia
phragm ss in normat position A drge wmount of fand has ;‘T
tended nto the mayor mterlobae fissure (d) grong 2 at
bizarre distrsbution



Pleura Effusion Atypical Distribution [343])

- - ¢ — =
e i
o
- €
.
a
3044 ¢ 305
- o ! B
4* YR
_:
!
. 304 b



13461

Pleusra Flfusion neapsulated

Encvsted pochets of find my oceupy vanoss positions
These mus be designated as auliay medstnl apical supra
dnphragmatic antcrniar or posterior

g 308 1 neapsufated empy ema left chest awllary position
Note the dense shadow (a) wath ats shuply outhned comex
onter border and attachment to the laterat chest wall

T 309 —Multiple (neapsulated empyema  postero antenior
siew  night side supie position There 15 2 hirge aulliny en
cipsuhibion (@) wath the charctesistie shuph defined outer
border A supertor mechastinal cncapsuhition (D) 15 1m the medual
postion of the plenrt hng somenhat antenorly & second
meds istimd encpsulition (¢) 1% sitrated posteriorly behnd the
heart In occastonal cases numerons pockets of this tvpe may be
visuahized ind thar exact Joction dehineated

Tsg 310 ~Free pleural effussion from ¢ rdic fulure simulst
mg encapsulitions i the interlobar sprces night Tateral decubitus
positon \s shown Figures 207 and 298 {p 537) and Figuse
302 (p 341) free find w1y extend mto the nterlobar fissure
and m1y somctimes stmuhite eneapsuhition of actunlly become
cngysted there This s common in car
shows 4 free cffuston () and extension 1nto the
and the oblique wnterlobar fissure {€) fad

Dig 811 —\Medistml empyemt In some cuses the fut
encysts atscdf n the mediastinal portien of the p!cuml sp;t;‘
gong 4 charictenshie shadow suggesting 2 double heatt edc
outer border of the mudnstinal effusion {a) s shsphy defi b
The heart (f) 1s disphiced to the left s 15 often the case ¥
thas particuhr type of cnc1psuhhon

dne disease The lic]
honizontal {d)
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ucapsulated Fifuslons Interloboy

Fig 3124 ~Lncapsulation 1 the mterlobar fissure poeumonia
sith bemnmng plearal Jfusion ntcropostcnor view supine pos
tion @ preumonic consobdation at the bisc of the nght Jung
& inercase mn thickness of the honizontal fissure 4 shght decrease
in rdnnlity throughout the nght lung mdicates the presence of a
small unount of free fud

Fig 3128 ~Saunc case {5 howurs Inter Diffuse plonral effusion
(c) 1s now espeenntly ddor neoar the hase The nterdobar fisswre
() has Decome much wider than 1t was on the previaus €x
amnttion wd has ssumed 2 bandiihe shpe

Fig, 812C ~Tun dws Iter mteropostenor view supine post
tion The free ploural (fusion Ind becn druned but the drumage
tube es postenorhy The fnd has newly cleared from the major
pleural ety but 1s becomng cncvsted m the houzontl wmter
fobar fissurc (b)Y Dot the chinctenstic rther oval fusiform
shape of tius type of encapsulition Such deep (neapsulations 18
the wterlobar fissures are diffieult to deteet on physieal ¢samnd
fion
Tig 812D ~Latcral view made on the sune date The post
tion of the munor honzoutal terlobr fissure 1s well delmeated
by the encapsulated pochet of fwd withn st (b) The myor
fissure 1s lso thichened and can be made out both betaeed
middie md lower lobes below (d) and between upper d
Tower Jobes thorve (d) The drumge tube () Jics 1n the Pﬁ;
tenor pleart! sprec well back of the encapsulrtion which ha
to be drained separately

{1 neapsutated «ffusions Interh bar confinued on pare 3501
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Fncapsuloted f ffuslons Interlobar

Incapsulitions 1o the interlobar fssures are usually best dem.
onstrited m the Titeral siew Thes is espeenihy true of the oblique
fissurc

iy, 813 —I'neapsulited flwsd m the night oblique fissure
a somewhat triangulir shadow of the flind Its positton corre
sponds well to that of the obhque fissure ¢ night diaphragm
muhedh elovaited  note s supcrimposition on the cardne
shidow (d)

Iy 314 ~Incwpsulited empyemy s the obhque fissure
a, oyl are of denaity n the superior portion of the oblique
fissure b thichenmng of the rest of the wtcrlobar fissure € nght
diphnigm markedly devated The supenmposition of the dia
phirigm on the cardiae shadow produces i appearinee simulat
g, tht of encapsulition i the mtcrlobar fissure: The posterior
border of the hort (d) shoukd alw ws be tiken mio congidera
tion

g 3154 —\Mednistino mterlobar cffusion  postero nntcnﬂ;
vien upnight positon The chges around the auter borders o
the heart (@) are scen lthough rather mdustinetly To sisuzh €
fluid which extends from the medistmum mito the nterdobr fis
sures which communicate with the mednstinum near the hcart
1 fitm must bc made m the position of Jordosts e

Ig 8158 ~Swme cisc positon of lordosis & mm%u .
shadows mdicating flud cxtending mto the medyistmim ro
the interlobar fissures b later il extension of the thickencd mtt‘l‘f
lobr fissure It should be borne s mmnd that i the po;xhon;ﬂ
lordosis atcectasts and earmbication of the night mmddle lo
sometimcs produce 2 similir trsangular shidow






Ppeumothorax

g 316 =Munumal pneamothoray spontineous nontuberen
lous ncht side only g, arer of pneumothorix neir the apex of
the lung Note the absencc of my lung pattan m this area de
noting, the presence of air ontside the lung b edge of collapsed
g scparated from the pinctal pletea This funt white me rep-
rescnts 1 combmtion of the viseeral pleura and the compressed
underhing lung Such small treas of pncumothorix are easth
averlooked and arc best demonstrited by flms made 1 deep
expiration ¢ pleurl rexction with 2 small amount of flud obbt
uriting the costophreme sinus

Ig 317 —Modcrate pueumothoray, spontancous wath con
siderable coflapse night side onl @, air in the pleural cavity
wath absence of hnear markings and increased radubility b, edge
of collipsed lung ¢ anterlobar fissure which 1s adherent pll':“
venting separation of the lobes The separation of the lower lobe
(d) and of n inferior tccessory lobe (¢) can be made aut,
although somewhat famthy The radnbility of the prrtathy eot
Ipsed lung has not deeretsed appreciably This ss 1n contrast
to the marked density of the lung w obstructne alc]ccl:lf:d

Tt 815 ~Trwmatic pneumothorat frictured nibs Mar es
collpse of the lung and extension of the air into the soft wﬂ;
have occurred @ atr m the pleural cavity f '"mpuml;nn?
hemorthage producing n area of increased density 1 d'emu“fe
£ gas extending from the postenor mednstnal space ;.nrsema-
posterior cenvical fascia causing subcutancous  cmpiy e
)i subeutineous emphysema e the aullary area l} Str,lnli)sde
shadows representing emphysema probably within x;eugn‘bs
fibers of the antertor chest wall multiple fractures 0! :h .

Tig 3819 -Artfical pncumothorax tuberculosis I;Hsdae o
hesions upright position @ air n the pleuml c.l”‘)'h ng’ the
collapsed Jower lobe ¢ typical pleural adheston “0 ut 1o e
upper lobe from complete collapse and extending vell 0 contrast
penpheral pleura & edge of nb sharply outlined 1 1 the
with the pneumothorax [ flmd 1n the pleural cawh‘-; with
upright position the flud level 1s flat m tuberculous cavity
wnfiltration n the night lung
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Pnoumothorax Adhesiong

Fig 320 ~Pnetumathior v athfiond with adhesions and fbmn
hods @ urmn the pliorlcavity b edge of collapsed lung show
me shdow of siscerad pleury and compressed lang beneath 1t
Some adhesions i the 2pec prevent complete collapse ¢, shadow
of 2 hrge fibrn bods cused by bleeding dunng the induction of
pocumothoray Part 1s supenmposed on the Jung and part ex
tends bevond mto the plearal ity Such accumulitions are
common m pneamotherix wnd must not be mistiken for tumors

Fig 321 ~ \rtafiessf preumothorax tuberculosis with athesions
o urm the plurd cants b edge of collapsed lung ¢ fbun
body superimposed on the shadow of the duaphrigm nd therer
fore scen with some tiificults  d bindhike pleural adhesion pre-
venting collpse of apex ¢ margm of breast shadow

g 3224 ~Pncumothorix cffect of respiration on demon
stration of mednistinad herny postoro antenor view a0 deep
spirttion @ pneamothorax b margm of collapsed Jung dy
phragmitic attachments

Fig 8228 ~Same case film made w decp expiration N{:e
the mcreaseed displicement of the heart to the feft mdlcatﬂi1 i
the position of the left border (g) wd ahsence of anv cl’\f ‘\:a
or lung, shadows to the ngbt of the spine The mediastmal :e;“ﬂ
(f) cn be made out wath the pnenmothoriy on the nght o
piating into the left § horas Thes phe oecurs ::1:\';
preumothioray when the medsistinum s not fived 1f the pre "
on one side beeomes too severe 1t 1s mpartant to bear 0 mlbe
that meduastinad horma nd mintm b preumothorax can often
demonstrated only by films made m the cxpiraton phase
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Iydropucumothorax

Ty 8234 —Artifical pucumothorax i tuberculosis antero-
postenior wws supine positian @ ur n the plevral canty
b tinchened viscena! pleura nd edge of lung ¢, adhesions of the
fung to the panetat pleurt The thickentd panetal pleatn {d)s
clearly vasible becutse of contrist with the pacumathorax ¢ o
Wy sn the kung 1t shonld be noted that there is also marked
thickening of the plaurt {d) on the Jeft side

Fig 8238 ~Sime cast upnght position 1y dropnewmothorat
e be domnoustrated effectinedy only 1 the upnght or one of
the decubntus posttions so that the wterface between fnd and |
gas 1s demonstrited @ pueumotharax f fmd Jerel of an en
capsulted hydropnoumothorie Nate that 5o sign of the flad
Yevel conld be made out sn the flm made sn the supme posiion
¢ artefact

g 321A ~Hydropncumathor e sssth adhesions followmg
wtafien] pnenmothoric pastero anteriar e upnght posmo:;
a pncumothorie b edge of fung and viseeral pleura € 3
fiesions at the apex f flud Jeved will shown 1n the upnght po
sition fi fibrin bodsy At

Fig 8218 -Swme cise Tuft Tateral decubntus positon © -
the change i the flmd level which correspands scll ’tl});om
change m the pitients posttion As 2 rosult of the pﬂ("fuﬂ"‘;I |
gruaty 1s the solc factor @ pneumothortx b edge o “‘h“?’cﬁ
Tong, § fiwd lad B Bhnn body A Tuer of flmd onll e e
side (1) exdubited m thus fim s not seen atallmn lhetfi msmos\ 4
1 the upnght positton The yalue of the hteral (Ilcc“ l‘tc‘.; ”[x’) " f
tion for revethng small amounts of flnsd e the pleurd

agun demonstrated
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L ax Fneay

g 8254 ~Lncapsulited pyopneumothoras, lateral view up-
nght posihon_a ntenor margin of encapsulated pochet b flud
fovel withen the pochet The eney sted flusd and gas ocoupy a
postenor posiion hecause of attachment to the postenor chest
wall

g 8258 —Swme ease left Jateral decubitus position The
flad tevid (B) s ehanged completely now having a honzontal
vl corresponding to the changed position of the patient The
mediolaterat diameter of the pocket s much better shown here
whereas 1n the Iaterad siew the nterapostenor diameter 1s best
shown

g 8261 ~Tension preumothore from an old partully ¢
ctpsulited ampyemr @, sharph outlined outer border of the
pncumothomx The =r pocket does not oconpy the enture
henmhorix from antenor to posternior surfices  thercfore Tron
chorasenlar markangs ean be made out & Jthin the shadow of the
pueumathior -

Tig 3200 —Swme ot fise weels liter There 15 1 st l:i
inerease in the size of the px\c\\mu!l\om‘ pochet w Tuch contin .,
to expand despite theraprutic mMeasures Note the Jower m“g'n ‘
{a) almost 1t the dnphrgn The brouchopleural fistula pres
had a yah ciike action wiich cwsed tension within the cavity ﬂm‘
(ventually caused the pitents death The distincton be]hxd“s
such 1 lesion and m arr ¢yst of the Jung 15 rither dl(ﬁmﬂ;‘ ““w
case the presence of empyemt before dosclopment of ‘Dc L
mothorax helped to ke the distinction more defimte Diagoost
was confirmed 1t watopsy
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Pleural Cavity Opagie Medicms

OPAQUI MIDIUMS IN THE PLYURAL CASITY
By the mjection of sodized il or other conteast mediums hesse
thw wr the himitations of 1 pochet 1n the pleural cas ity eanh
demanstrited more ckourly than by the smple Toentgenograss
Also by tlus mens bronchoplenral Sstulas ew be obsened 1
s important to usc a hamless nonsrststing substaneo beetuse
the presence of 1 bronehnd fistult ean never be excluded anc
if an wntating substance should enter the bronchius 1 severs
spism my evontuste possibly with die results

Ty 327 ~Pyopueumothorix upright position after sjection of
sothzed o) through the chest wall @ flud Josid betugen the
puralent matersid nd the gas w the pocket 2bove b conspien
ously tichened  edomtous panetal plenta ¢ todized oit re-
manung 1t the bottom wnd giving 1 elerr wdication of the evet
wfcnor position of the pocket and 14 gnde to surgicrt procedures
d marker phiced on the shin to feilitate locakization

Tag 828 ~Bronchr 3} Bstulis demonstrated by myection of al
through « bronchopleurocatncous sis The drunimg smus had
been prescat 1 Jong tme Todired ot w 55 mjected through the
drunige opemng (¢)  The panetal pleura (b) 15 markedls thick
cned Extunsion of the oif into the c ity of the plewsa (f) ean be
scen The bronchid Bstula (g) nd extension of ddized ol into
the bronchus () are well demonstr ited There we some adhesions
m the emprema ety s shown by the vinoeus pockets (f }

Fig 328 B hopleural fistulas & trated by wjection
of tdized ol ¢ drimage tube m the capyeme enaty f the
ety filled woth 1odwed ol g one of the aumerous Bronchial
fistal1s which cw be made out hi nght maw bronchus %0
which o1l entered through 1 fistula
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Pleura Twumors

PLEURAL TUMORS “The major primary tumors of the
pleury are mesothdllomas and endotheliomas malignant tumors =
which tend to jnvolv ¢ the lung and erode the nbs ‘
Tig 3301 —\esothclioma of pleura postero anterior view
This tumor was discovered durmg routine examination before
there were any svmptoms Note the rther sharpls defined nodu
1ar shadow (a) with convex outer border It resembles an old
encapsulited pochet n the pleur cxeept for 1ts somewhat lobu
Inted chircter It also resembles tuberculoma Rapid enset of
symptoms after discovery of the shadow led to further study
which ravaaled thatat was an endothelioma Tt was remos ed sur
gically
Tig, 3308 —Swme c1se 17 months later A massne recurTence
on the 1t side (¢) inolves the pencardim and medustinal
pleury of the Ift lung The defect 1n the nght thoraie wall (bn?l
shows where the ongmal tumor was remot ed The patent die
of the recurrence b
g 331 -1 ndothchoma of the pleura wath eroston of the ! ls
nd pre umothorix ¢ tumor of the pmehl pleurt exlubiting ‘d
scdf s 1 dense shadow extending anto the thoracic cavity ““f
seen an sharp contrast with the pncumothorix (c) b remallnSo(:‘
the eroded sisth mib  the posterior portion of which has(;l m"e
complctely disappeed Jowmg only this small resuluumf lhh‘;e
of the collpsed lung The pl\ulmolhor“ was induced to 1a¢
the dingnosis -
g 332 —\Multiple endotheliomt © he
pn(‘lm%otlnonx a \K"\rlous nodular tumors and d“dilnedl 1;3}‘;:::
due to the tumor ¢ pncumollmrn artificnlly mduccﬂ :d e
of the visceral pleura ¢ Dborder of wlhpscd lung fl u
pleural ety Flud often appers ewly accumulates .
and unless ramoved will obseure the shadows of the tumo!

pleura wath hydro-
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Thorax Postoperati ely

POSTOISRATIVE THORACIC CHANCFS After
operition on the thorrere wall partieululy thoracophsty, definte
clinges m the rocntgen appewrnet are obsenved

Fig 333 ~Tharwophisty with furl good collapse of the
Iung Dcformitics of the nibs and therr regncration are well
made out Scoliosis of the spine oceurs secondanly Some aerated
lung with 1 smll war of mereased radnbaliy {e) repsesents a
residual cnsty The finding, 15 sutgestive but not diagnostie of
crty Further studies using the Potter Bucky drphragm and
body section roentgenography would be helpful

T1g 331 -Thoricoplisty with only partial collapse and see
onduny bronchicctists Regeneration of the nbs (d) which are
evtrandhy wregular can be seen Jodized o} miroduced through
the trichey s seen n the dilated broncln {£)  Such Lronchua!
changes re common fter thorwcopl sty

by 3354 ~Thorieoplists for tubcrenlons awith restdual o
(tition postero wterior siew overexposud o rounded shadows
m the night Iung suggestine of enitibon b reswduil canty 10 the
Teft lung, despate thoricophisty ¢ Tung, which 1s stll expanded
d regnerting nb

Tig 3358 —Same ¢ s body scchion yoentgenorum The can
ttics (@ and b) on both sides we coardy debneated In such o1t
cumstances body scction rocntycnogniphy s of the first impot
tnec
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Iungs Posteperatively

FOSTOTFBATIVE LUNG CHANGES Lobectomy and
preumencctomy are now bang undertihen frequently The roent
gen appaaranec of the Tungs after such surgreal procedures 1
vanble

I 3361 —Right lower Jobectomy for bronchectasis 12
months aftcr operition  postero anterior view  The nght dia
phragm s ddevated In the bise of the lung e some srregular
are s of inereased density with cxaties withn them (g) Aside
from this the Tungs appear norml

I, 3368 -Same cse branchogram lcft obhique view The
dilxted bronchn (B) of the middle lobc representing residual
bronchicetisis e posteriorly where thay rephice the absent
lower Tobe The Jawer brnches of the upper lobe bronchus are
also dilited and come down to the dnphrigm (¢) whih 1
devited d postenor border of the hewt

I, 337 —Pncumoncctomy for carcinom: (same €ise as Fig
231 p 295) bedside film supine position shorthy after surgen
The nght Tung 15 absent and the hemthorax s filled with air
although some flurd 15 2ecumulating at the base (e) The tumor
had iy aded the thoreie w il (f) and so could not be completely
removed There 1s some subcutncous emphysem? m the cervical
region (g) In time the exaty fills wath flwd the medistinum 15
retricted and the ribs collipse to fll the ampty spree n

Fig 838 —Pncumoncctomy for lung cvst m 2 child aged .
(swunc case 1s g 183 p 183) Tlus roentgenogrim wis 1!;1;;
11 months aftcr extirpation of entre night lung because "h \
expnding Jung cyst It shows the typreal appernce of the ct ge
some time aftcr pncumoncctomy o Ieft horder of the l|e|r!1] s
midline lndlclhng marked dispheement I trichea dxsp;cm
sharphy to the nght The entire neht hoamithoray 1s densc md
flwd and the shadow of the heart 1 resected nb regeneratel
1 overlpping arm producmg 1 confusing shadow
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