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FOREWORD

Wit sl o medical student [ [ It strongly that the next
generat on woukd ondemmn the practl  ( herdmg casen of proved
pulmonary tuberculosn in out patient } partments  There they
woutd n' nrow among the othe patrents oughmg o them
bt ly to be remarded by o bottl of od U er o1 and some
Incis Butw did ha  the pportanity of | arning our phy ical
g irom these unf runates To-day | con affrm from my
Xpe ence 3 an cxamm £t arous uners t s that the neakest
part of the andwates cquipment = the r ecogn tion and mt

t tion of phyncal signs m the hungs T some  xtent this may

duc t the segreg ton  { tobert lous caa nto departments
where studentn do not freelyent butst limo et the t nden v
t short< rou t the r vam nation by flyfrg t th Xy hlm v

t o e ubstitt muead f confrmaton f ordimary clmual
methods Th t achers however  re not entirely free from
blame particularh the matter of wmluplying labebs fo  the

anows sotmds he d ot the sicthowcope  the degree of
& uracy ther pled by Mwory and merely  onfuses
th  tudent 183 one of the many ments of Wmg Commander

Tral book that h f low the madinen § my own t achens
D Gerawd D Samuel West s ng #s few t rms 21 posuble
and orrelt g oach wth s pathologral tignificnc

This plan b haract riste of the whole worl anatarm phy 10
logy patho! vptoms phyy al g and X 1y fodmgs ar
towely orrelated  emablmg the tude t v practitione  to bukd
up  ment | concept of exactly what iy happening bwide the hext
My will be interested to | am how greatly modern X ray tech-
mclufhaod\n‘d ntrpretaton m Llled ands £ o
w11 be warprised t fnd what b Ipful deductions from phy fo-
logs 1 prncrpies they bub cathy vgn e And ol w 1 be reened
t hd how  graep ol the hnt pnmiphe im 1 ed w 1l erable them
t t rrect opmion w thout  mposing burdersome
detals on th  memon

As teme tache 1 know how aluabl & ontmbution thn
book males ¢ the undenstanding of 1l p blems while the
frehoey ot It gpproach w U be pateat ta 1L

W LANGDON RROWN
v






PREFACE TO THE THIRD EDITION

Tru Third Edition hat again been slightly enlirged  Reference
ht been mad  to recent work on the broncho-pulmomary segments
of the lung & chapter hat been added on milary shadowing and
the Lt chapter of the second ed tion has been replaced by short
description of lung tumours

To llustrat these additrom ‘mhﬁummd‘(nylhz been
Included and tor som af th X ays he ¢ eproduced { wish to
cxprem my pr teful thank + D Pt K deyand to Dr Fawcit,
who kn don suct excellent work on radrological widence
hemdt drnorew ko~

R R TRAIL

PRIFACE TO THE FIRST EDITION

THis book 1 founded on courses ot lectures which t has been
the writ & pood f rtume t gl to tudents and post graduates
ow ther present form m great part t attempts made t
smwner the difficult s | those students who  hawed an Int rest
an pproach to exam natwm  f the chest f unded on know
ledge oPF ppled amat my  physiology and pathalogy  without
whi h t b naturally uvscles to attempt a rezsonable | terpretation
nd ~orrelatian of phy 1cal and X ray fmd
C rrehitlo m not so d Micult to acquire s many students seem
t fear  Much confinlon has arnen of late y am because of the
bgad ances mad by hest phy klan specalits on the one hand
nd  hest adlology spechalst’ on the other  More recemtly
hawes v there has been a tendency to embine these branches in
the  heat phvt uan cum rdi loglst v the chest siclan
vhollket toresdhison Xy Thhb 1t tho gaod of the
modern tudent ttendst bring us back to fundamenals  We
find ft metearingly ayt Fobqundlh mcﬁvcrudmgn(ﬁlm:
W an erencet phy ke | igm with Ite  brormalities of



u PREFACE

shadow and comblne both with the fn normual anatomy
and physiology so ably expresed nowadays by the speclalired hmg
pathologist who s Ve must remembur”but the firsg oft hoot of
that type of leamed physiclan who Lald his firm foundatle  for
practice n his carber poat martem toom researches when % )
did not exht

The finr Sectlon of the book W themfore desoted ta
reminders on those sallent points of noymal aratery snd physiology

hich explain the abnormalities of the commoner chest disceses of
genen) practice  Like other polnts of equa) mportance they
are repeated by reference to oth r sectiom

In the second Secnon on Applied Pathology we ¢ mld r the
maln gross and m!nrouoTlcal changes Induced by these di eases
and  in noting the phvsical s1gns and the alterations froin the normal
poaterc-anterior film that ac“ompznythem fn thelr vartous tages
an attempt s made to corr Late all three zspects A« 1t Inameunt
of detail d description 1s necessary but this b contmed 13 n wch e
pomible to findamentals even if by this staterr nty  appear to be

beﬁ]lng th question

ere has of late years much discusston on the reading of
abnormal films and of necemity so much ndvidual  anation
In reports that an artempt has been made In son e quarters to
contne th m to objecti ¢ v ording  As already Indlcated th
v fter fe b that e can po furth r that we should attempe ¢
arrive at riterla for interpretatlon wingtk  ork of the phy { i
the pathologut nd tit radioleglst as a combined whole W
shall il agre that changes of microscoplcal detall cannot be
expect~d to reflect thenmel s in stethescople Igm ard on the
wmoal post ro-anterto film ¢ kmov thatal buleon the lung urf
f ¢ i no more thin about one~quart ¢ an fnch In itr longest
diamet r Nev rthel s it is felt that a kno 1dge pf patho-
geness w fundamental for the studnt who  ould orrelate hh
physical and X ray hnd ngs e en f these are demonstrable only
vh n comparatt ely groe areas of lung are i ol ed  This ne
know that in phthnls stethoscople signs r lat but  can find a
rezson why th y 2 e lar and so why we hould look for  ther and
s tmportant physical g such & ack of o ment and mote
that il preced  these stethoscoplc sigms and s0 warn us of the
presence of a peclfic pathotogical ¢ It may be rgued that
the prime correlations here detailed re bullt on remoning

even If ths be justifable cridichm It will be admitted that they



PREFACE Ix

an gv sane | nentals that may combine the il toow 1
defmed  mpartments f the Etho gt the rdlokoght and the
physiun 1y r a mere worl plnatlon wo Id be bett r
than no bams t 1

Section !l wumm up the phy + | tmdmgs in the dueoes discumed
nbection i nd gi 3 wheme f nt rpretation f stethaacopic
fmdings that may act 3 baatls - dugnoss w thout X ny fmdings
N ttmptumal t dalwith 1l normal and cbnormal tetho-
MOopro g bt only wth weh ad entltow sounds 3 an be
¢ rrelited w th underlying pathogeness 1t n takenf r ted
that th  tudent ha lmm«r large numbeny of normal hests
and 3 uffickent mumbe hbmrrmlnt undenutand the f o phs
und rhy ng the Int rpretatkn of breath sounds ind  ce vounds

th dift renc between the prolonged p ratio of emphyterra
ndthe highptch funt  loudt the a  that omnotes bronchial
bre th

It » il be seen that all these secvors are lm -cormected
They are n cemenc th parts of an nteresting jigasw puzl
Trn they plac persoral  {ucs on the mdlvidual pfl:(, wed m
they, me but they re the result of the wrt OTaLIoUs attempt
over v Rl ot nerenne th al of rach piece by wing

tne t o dtrats hape so that t fita more easly wth 1
t \E 1 hopen problem nl mg pathogeneaw ontmud to be
miruct whl twhet the tt fo Ul furthe problems
fhe ult mut  im ol this book © to brmp added help to
th tudent mdergrduwst ard postgraduat  in the sacament or
the and [t m t his indnodual patlent
b‘mdl:fng m*;mg?:{‘;p tw!:m-oncdbnnl that\«sirpmbtm}y
fond wual e moemt v\huhm\hlbcﬂu bect and b atway
the 1 true ow rd [\heh:pr‘\

M othoh reduct w0 W le_donﬂmnfrhnkmd
s nowntng  Foremord t HLt ] A Komedy T b
mmptne read ng proof and 1 pripanng the nde. and to Mr
| i notMemrs ] & A Churchill Ltd § to vahabl
belj ntheeda of d fe Ity with paper and pront

R R TRAIL
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THE BRONCHIAL TREE 3

casex of substerral thyrald ond in depoma of ane Jobe of the
glnd which pubes the trachrs out of its central position.
Along with other medimtinal structures the traches i displaced
in the common abnormality of dorsal scolioss which s wually
convex to the right. Th s really o t rion of the thoraclc cage
pnhmfthedghtlomhlffm:d-udourwuda and palling
the left lowe balf inwarth and backwards s viewed wmterlorly
When we look tthe pattent from th fro tw  see his right lower
ribs forced apart to produce bulgmg whil theml;fl; lower half
sppaant t be fallen m  xactly the t s f on Jod
at the back the right low  mon uﬂapr]t):‘udth Htlowcrg
more prominent the pormal I the w» rds th volmn
of the chest covity a8 whole 11 not reduced  The effect of this

Fia 2 Norma! postero-snserior ot

torsion on the hpdow ot the beart and of the main vesels will be
discussed in the chapters on th medlasthunm | health end disesse
and on the normal postero-anterto  flm



2 THE BRONCHIAL TREE

deep fischa of the neck  The latter fascla which meets from both
sides in the middle line divides as j¢ backward to enclose the
sterno-martold muscle and ix thus In cloge contact with ita tendinoos
part which has ita orfgin at the anteror superfor border of the
manubrium stent  We sce therefore how it i _that trycheal
/dhphcr.mcnt fs reflected to an increased tomlon of the sterno-
mastold muscle in this tendipous part on the same side s that to
which the medfastinum is pulled or pmhed by traction on one side
or premure from the other
we proceed with our studles we whall find that & pull an the
trachea s effected by all processes which interfere with the elastic
timue of the lung  This elastle tissue b continuous the
broochial tree and carried fiom ity smallest divibon to the elwtic
surround of the atr celly indeed with the finest ultimate arterioles
1t forms the actwal alveolar wall
All branches of the bronchial tree are also inthmately surrounded
« bmding of connectlve timuc which scts as » suppo struc
Kymlﬂm scaffolding 1t is resilient mdmvu(nrnnh]:‘;mm
movements of the bronchl as they alter In length and dameter by
irwpintion and expiretion but it is not an integnl of the
bronchus like the elatic timue and so i pathological have
not the sme ty to reflect themselves on the medlwtinum
Its appear to sct only u:condarﬂi Its commonest patho-
loglcal is in the deposition of fibroblasts which produce
peribronchial fibros  Incressc tn depth of timue lesds only to
ultimate shrinkege and Jon of resilience  what secims to bappen Is
that the fibrosts obliterates bobuley 1t vras memnt to support «nd
c:mamchndngonoth«-ntniun:ighbomimoddntkdtﬂmp
thelr chatic tusue after datending them
Direct and indirect destruction of elastic tisue occurs guite
early in adult pulmonary tuberculoshh  Materhl from diseased
lobules enters and then blocks the supplying terminal broochiole
As alr cannot now reach th alreoll empty ones collspse, and fall
oncs organize and both lose thelr claticlty Th  trachea fs thes
pulled to the discued side and we find & sharp inmer border to the
sternomastold muscle on the rame side
Thoe.ﬁ'tctoft:hemcdladmlhhgcmnu}r-ldh-phcmwuﬁ
mﬂltammdhmomnfnwdwthcmrloba It B pot
unusial to find that the part above the dorsal vertebrs s
dragged Into a definite bow by localtred infraclavkcular tubercu-
losts  In the same way a kink in this region b secn in severl






4 THE BRONCHIAL TREE

It Is Interesting ta note that the effect of scoljosts on rib-spaces
fs no longer seco when pulmonary tuberculosts supervenes

Compematory emphysema seems to undo it
British and Continental writers give differing descriptions of the
broochial divhlons  The latter describe the & maono-
bronchm

podial coming off what they comlder to be the primary
in the conttnucus stem from the bifurcation to the base of the hmg

British writers have used the nomenclature of Ewart who described
thubrmchlnﬁ:nd.idmtomom This b not exactly true becruse
comecutive divitlons often follow on esch other too clasely to
d ate dich y wnd the tndividwl divislors differ s0
much In dlameter that three or more may seem to arbe at ooc
point. We carmot follow these divisions on the chest film, bat
we can scc the main divislons of the vascular supply and theae
are so similar and 30 closely approxt d to the main bronchil
dlvhbmdnttbcyfnrmnpncﬂalﬁﬁ:detndm They an be
traced on a good postero-anterior throughout three-quarterss
of the hung fields from thelr origina in the bilar regions  There s
ane point of difference that h Important when aboormal
films  blood vessels continue below the shadow of the dlaphragm
bronchial shadows do not unless they are enlarged by discase
The dagram of the blood
supply shows the branchas of

the pulmonary srterles s they
appesr on a good postero—mt

erbor film The right

artery makes 2 T-shaped shedow

at the hilum It glves off three
branches to the upper lobe, one

to the middle lobe, and three to

the lower Jobe  The lest artery

glves an elbow whadow

at the left hilum, helf an

inch higher than the t one

ona 15 X 2inch It P 3. The Hood B
ves fire b anches to the upper Emanrbnndzulﬂ:-uh

be and four to the lower w“ﬁ,,m"’ﬁm
Jobe It will be noted that lobesrssbown in docred koss.
much of the left lower lobo
supply Is hidden by the beart shadow and that the lowrer part of




THE BRONCHIAL TREE 7

off-shoots becamse mchwfﬂlﬂah-mbcr;]uhh abwc?moflung
nd collapse may b in an area d limited by the air supply from one
particolar bronchus  This area s coneauped th  apex of tho

T
#

Fia 9 Comgancsl cysio ducasa compbeeted by collapwe ead
bromchasctms 10 the beft kmer bobe.
cone lying t the entrmce  f the bronchin This exphim wh
d.bcnec;'gmycnemcham“hkhlklhtmﬂyh\t}\ l\mgwtﬁ
came  tramgula lom of tramln ency on the postero-anterior
film

In 932 krame and Gl of America mtrodvced th term

segment defined 1t a3 the aren of
parenchyma ruppl od by a contantly placed bronchns wh ch opens
off roochis and o enlly foond by bronchoscopy
This was the biinning of prope localimtion of lung disesse.
Tt led to & no nenclatur of Lung divhion baed on the posttion of
the brencho-pu ry segment within cach Jobe x found by the
stody of films and bronchograms in  riows positiom









8 THE BRONCHIAL TREE

The actual shape and stee of the major segments differ bat the
pattern of each hes individual characters so that esch Jobe can be
divided fnto recognimble areas  There are pine of these In the
right tung and eight in the left ung  The lingular section of the
Ieft upper lobe 1 comparable with the rﬁht middle lobe other
changes In the pattern of the left lung are due to & combination of
two segments in the upper and twvo In the bower lobe

Abnormal shadows seen on
filens whichepproximate to these
known arees and bear similar
relations to the bony thorax cn
therefore be Ken s diecase
conditions In definite segments
It is always necesary  however
to supplement this optnion with
b One of the

t advanragey of this method
E?Tau lntlugcl..l that 2 segmen-
tal thadow now focutes ettention
on {ts suppl bronchm  Tlre
lhzdmvu}:;ymli dae to collapye
on consolidation the bronchus
will almost certainly be found to
be abnormal either blocked or }'F’&‘,&“mm‘“’ﬁq the men
comtricted and what is of = bramches t the king egments namcd

materal  Importance to  the A“A‘ AB, ba AL,
patient, the cause may be some  ageerotacenl AR ameroc, e s
thing removable m”“‘“”,"mc‘m:' baswe 3

benefits o the diagnot PR, postersor beako  PL, posteco-leteral:

ticlan are very marked  Thus

through the work of Blair we know that tho lestons of poeumonis
seldom stick to ental boundaries they elther affect a arca les
than that of ’3:1: segment or they overflow into sdfolning
segments so that a truly segmentsl shadow Js sgaimat the d

ot dmple pnevmonia It 1y also sgainst the dlagnosis of phthists
except in its bronchial form but truly segmental shadows ocear
tn childbood tuberculosls where bronchus fs comstricted by

enlarged gland

We no\gv realize that Jang ebscess 1s frequently found jn l}rc;]ql':’
posterior part of the Jow  lobe and the anterior portion
upper lobe  We sce why this can occur from gravity In vpper
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10 THF BRONCHIAL TREE

:{gﬁ:{mple to diatinguish it from preumothorax of tuberculom

Fro. 11 Songh h with
buTlee on the npper border of the callrpesd fng

The apical branch is not often affected by preumonia but &
especially fmportant (n that it gi es off a domal branch supplying
ascctor of the parenchyma commonly affected in edult tuberculosis
When this occurs we ‘see fn the supraclivicular ared of the lﬁ
field small rounded deposits more or lem defined in outline

dense in the centre
Reference will be made later to the dificulties fn Int rpretation
of shadows In thitarea  In the meantime it Iy sufficlent to Ry that
it 1s « fairly mafe rule not to rexd evidence of spical tuberculoats
unless one can see quit definlte arcas of lom of trimlucency or st
lesst fiv rounded dots lying under internal or external to the
stadow of the anterfor end of the finst rib above the collar bone
The axllary branch comes off th matn tnmk close to the
pectoral branch  towards the centre of the upper mid zono of the
t ficld and | directed outwards fo supply the outer arca

the lobe below the clavicular zone
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Fioo 13, Apecal tubarculesss of the beft by

When tha branch % involved i such 2 duease 3 prcumonia we
bay therefore on the filn  trisngubar rea of lom o} tramskicency
which has its apex at the entrance of the branch,
nd 1 buse along the aull Like th apical
branch ix gres off 3 dorul bronchs Important
o adaly onls

Later in the scction on pplied patholoy w
shall dhows the dlﬁcmtﬁ dlagnasss of the
flm ahodow of pantbl  preumonta m of mg
the axilliry bropchuws and | adult pulmomary
k;;hkrrnhh fibe out  base of the Ight uppe

The pectoral branch bends a Ltk outward
td then comer formanl m semi rcuh
fahlon the a thing [ the ac ompaming branch
of Ghe pulmonary 1t 1y sormetimer show up | Toeiane of o8
prominerily n - complet ty rormat him s of fe [T =4
er half " canty w Ul che othe half bemg O e
© rmed by the medintinal shadow [ the hung 0%,
rector of thu brovchue s m I d U pocumonts e sose.
there n trlmguk bom of tamtoceney mather e oror
of the s Wary wector thi ume the base | apamat the medianin

g&ﬂ%

#

£



12 THE BRONCHIAL TREE

nhndowlhdd\elpqmmrds\:becmmofrbcuppamidmd
the lung [nwmcasut}w-hsiawhﬁntmt:dvhmthclpex

Fro. 15 Prwomoom of the sxillery branch of the dght mpper Jobs broochm.

of the trlangle fs rounded off this ray camss coratderable d|
in diagnoals e agaimt tumour or cyst  Serial films usually €l
thcgﬁnmh by the co v raptd changes that occur in the
o preumonia as the disease resolves
The principal branch to remerober trom the right lower fobe
s the posterior horizontal (dorsl or fist doral branch).
It does exa -tly what iz name describes  [L comes off the matn stem
of the lower lobe bronchus posteriorly prictically opposite the
o of the middle lobe bronchus therefore near the centre
of the hilar hadow or the flm It goes almost horirontallyback
wards If therefor It B fnvolved In diseme the abnormal
shadow 13 clowe to the hilom This & so-calied ccnt:el
pocumonia  commoner n chikiren than tn adufts appedrs to
of the medistinum  As It hooks backwards over the apex of
the Jower lobe thia branch is « common st for blockage Its fung
segment b often fm obred in adult phtbhls  Septle material bs exstly
caught fn it to gi e the foundations for an abecen whik the
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round 1ts blood
pbgwpuwmcmnhﬂn:mbac.ﬂ g 5= iy

oo 16, Prrwrsoscs of ™ha pecions] nch of nght upper labs bremcio.
M3 occlmion b & common cawse of  charact rhitfe fitm of adult

taberculosh

When ¢ tuberer Joma has formed in tho arer, loss

mpection of the posteroanterior film will often revaal a lne

Fu 17

runntng downwank and outwards from the
hihan end form ng the outer boundary of o
Lr loes of tramlocency  The | of

the er Jabe ha bnnk dowrw od
ward  on to the mam interlobar fumure
There is collapac of the xpex of the lomer lobe
From the forepol g oatline ft will be seen that
broncho- It} ed by divh-
lomn(thtu:‘““r)rwdmh:ﬂ?dslmmﬂ
of election {  sdult tuberct  we must know
perticulrly the dorval branches of the aphal
axiflry and pectoral dhishons of the eplarterial
bronthus and the pasterior bortzontal branch

of the right kower lobe tronchus
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They are similarly the arliat sites for evidence f blockspe
Fymphau.u in dmcares of dust on such i "

¥ 18

Jobe »
bmnChD-P\ﬂmOnar{ 2 ean suppited by these branches are tike sil
areas conkaalIn shape but on ‘the postero Lerlor film 2™
phmognphcd alonga line drawn through their
ﬂ rarro ot po!ntaxdwemrryoh}wwr_hbk
It follows therefore that discmc i thew
throw 2 rounded oF oral shadow becnne
the bronchm and al therefl T® the t

the chest Anant m-Pol!cﬂor
wlth the patlent? to the sereen) »ill
are

much bigee?
It s irportant that the right middle
R lobe hmmhmgk off the dight rml:d -
Fre 15, sir chus at an of almost 903 3
f »h M: ita b ¢ almost ho u“ytawﬂd:
wpbed B the rph ry of the lung
LA ¢ P\: Er renchym mpphcd :{‘m bron-
crtangles With their aptees In® ¥ and thelr






CHAPTER II
THE ALVEOLT THEIR STRUCTURE AND FUNCTIONS

Wunx the bronchl continue to divide they renain thelr
component ca muscle and elastic fibres nto the fia) sob
divitlons called the terminal bronchloles There b mruch ange
rent among research workers on the detatls of what exactly happens
thereafter until we reach the air cells or alreoll but what mattens
to the student is that while all the bronchlal elements remmin w
to the termimal bronchiole, the cartilage disappeary after this sub-
diviston  but -tmnEn::clc od elatic fibrea continoe into the
fmal cyllndrical ¢ | the bronchiolus respiratorim  This
| hiole with it feating alrcells formm that minute
sectfon of lung called the acinos

The Acinus

The acinus 1a so fmportant in the under
standing of many diseases of the chest and
s the basts of explanation of so many phy
ical and X ray fngy  that we must pav
some particular attention to its detalls of
construction and {ts relations bothanatom

1cal end ph ca
Its bugng;buh;g'i‘r cells or alveoli com

rain the residual ofr  of the lang dl;th
the alr that remains afte a maximal ex
P of et plratory effort has been made to expel what
2 Tecmmwion of msch iy galled  supplamental alr In other
words thhrmldmldru:dll:c ?P;h
wrmanal b . on collapse of the t
i3 co-n:yucbty rith cublcal epithellum, which b
Rpbinedl replaced the columnar cillared epltheliam
o™ of the bronchi, snd thm‘?: it 1 browght
into close contact with the finest caplllaries of the blood epply
for gaseows Interchange
Restdu) afr 1s at armospheric pregure being the same that

1
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of mspired at  and therefore the same m that contimally pressiog
on the outtide of th thoracl cage  In other words, 1t &5 ove
offiet to the attempt of ounid alr to puth in the bomy thorax
The same uftimate flect would be pot by amy other occupying
materkal of the atveoll g prewmonic exvdate a¢ long s the
prowure #8 the ume  Thn we shall sec 1 an important potot fn
the differential dlagnosts of chest discase

The muacle fibres continue aloog the bronchichn respiratoria
and pet meadily s unth] we reach the Lat that can be
nidt be lumen where we munt not tqu-h becoming
cirealar only totead  f longitudinal and circubar matomy

[ fund, h of norma! physiologcal fumg t
::Su{\}w: imtituted by dbesse processa By the act of
Inspiration there f1 a lengthenmg of the muscle fibres throughout
the whole bronchul tree o4 far as the acmius  thus there s tretch:
md opening ur of every alr-comaning lamen The mncle b
smooth | and 50 maintaine movements along the bronchi
evenwhenthe log b trest thus rg mth flow of sl toth
al eofl withanactlon Imilar to that of the 1)
Datruction of moscl i the bronchlalw ln efore ofseriom
comequence to the actnl  their residual air & not maintained end
they are apt to oo Muul spominsu b disease o asthma
ha aho  senon effect the lu:!’-pamud\xcdbyrhedlxae
evenduringlung rest naccentuated by the moy ments of msprration,
ond is commmicsted to the  reulr fibwes which fose niarc
1le faohdon over the entran to the acimm  The patsent ha
therel re Increastng dutress Iy bis d ficulty inma ntaming sufficient
reidual Ir Suchan dd tionto his hresdy establnhed emphysema
¢ plumthe vtreme cyanosls often noted in the b o bial ssthma
of the chronl bronchitic  Thn pomnt will be bett v understood
when we consider the cffects of emphysoma

Flstic thwuc cortmues 1l the way to the | col  fmihing
round cach 23 If 1t were et hag T temsball ¢ nt noow
from the main bronchial dnmon in the medlstmum  which
may be comidered v iy point f 1t o kept on oratant
sretch {n e d[r\mﬁ thmm }un-;qt:ld.s by the
adr fo the al coll  What this comes t & that the rosedud of
! cach lcolus m 1L a small dtenatble bladder which has
tno phystologicel cffects | it it keeps up temion an the  Intlc
thsue 30 that the pull on the anchoragy 11 onstant and thercfore
the kg b Inay attempiing to retract towards the h hm
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Secandlt}mnmu-bdcﬂ'cctonﬂ]emngm outward
of the preswure I the pleanl arvity which el
Atmosp) and is therefore aalled the subwtmospherfc  or
negative Intapleunal premure The
malotenance of residual air at a defmite
lmlhﬂm:nnece-ityforpmper hy-
slologloal working of the lung both at
rext and during the act of inaplratin  If
it Is cut off by b of it supp
cheonel  or b d\ebmm
&“’“ﬁ;g’“d’mh’ walls wro
I 1 definite changes in the Hon
of the lung and the medlastinum P‘:lfzw
examples will h Ip 1 o understind the
Fro. 22, ulthrate effects of cerain disewse pro-
A1 Alr prosciog on the chese CoHcs by noting the ph obg(ulgg‘cct
Ax A of thelr pathological on tang
> - m‘h:( t’Datrucﬂm f elast!
@ of elastic tiesne
Cr Tooac hin rhe!?rondlhlmﬂoccunmbmhltcd:ﬁ
and tberculosis A3 some of the tension is thuy removed from
the palnt of anchorage of the elustic tisue at the mah branchial
divbsion in the mediastioum  the ung medial to such a beeak o
continnity tends to contract towards the hilum
(b) Destruction of musclo In the bronchial wall is seen In tuber
culosts and broochiectwsts alt I3 pot mantained In those lobules
dependent for supply on the affected branch because the by,
action of the rmooth mmcle has been Jost and the end resilt s

th:nmeum(:%

() Cutting off residual air _which maintaina the stretch on the
elptic surround of the alveoll bhappema If wything blocks the
lumen—p blood or a forelgn body ~ Thh happem o
:ﬁt ph Tubereulowt material from dessed alveoll enters
and liter blocks the bronchlole supplying them  Empty sir cells
then collspse those that still contaln material organize and ol

lose thelr outward pall on the medlastinum
The acini sre bound together Into Jobules by connective tino
sepa Thh conmective timue which rum throughout the hung &5
2 sheath sccompanying the bronchial distribution acts s the
structure (¢ binds bandles of air-cells together Into
es and actr a3 & barrier which tres ¢ confine dbcue to
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these small secton of hung substance  Thiy fanctlon 1t can
Pq-to:-mbcamzhbrkhlnblwdmpp\y which tncreases mark
edly in rerporse to lrriation thoy ghving infammotion s the
evidence of rabtance  Continued inflarmmation however brings
rauch increme in cells which are later permeated by new aapilbrie
from the rwollen blood vesmael  The result b formation of
fbroblatic celh which obliterate the pew apillide a0 that
nature 8 attempt at repalr of the damage leads to interstitial fbrosts
Smhrfpalru-uehfn\?blwllhdmgtrtotb:brmduudthe
parenchyma  What was armerlz;)dmlbent supporting structure
s now a fibroid and restricting which irmpedes the norrmaf
upamkmmddongnbnohhehm}d with inplration It aleo
interferes with the blood supply of the bronchial artery which
rum through it Farther by tis shrmbage it pulks on the surrom-
ding lobules through thel sapporting septa with which it b cor
nected  In i advanced saga  uch as are seen in bronchiectssn
thi traction can ectually obliterat abveoli by cruhing them
This combined sction

oo of near by
B well dern-
onstrated In the Rlm of

T Just ot

aide the kmer third

of the t candlac

rder outhines

are ed and en-

larped 0 that they are

more profmiment ——a

than » a2, Laly brenchescies. Cres. of
. dhere o b R

datruction of the lobales i ther  (mmediat, hbourhood

becanse w  find ther hlm-\dl\mgmuhn?;?l:mom low ¢

one of the fung where comprmatory emphyscms has resal d
L
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Later we shall learn that Increase In conmective thove round
the bronchi is one cawse of the Increase tn the normal striations on
the film, and that it gives chancterfitic dry crepltations when we
Iisten by stethoscope

The Supporting Structure of the Lobule

The connecting septz round Jobules can be so distended that It
brc.\hdovmlnt.hcdzeueuf mphy Thhcjnbca bred
on the film a5 a los of normal markings tothhpo[ntw:lhl”
rewurn more fully Liter in our stdies on applied pathology It
can abo be broken do vn by septhc matertal In its blood vemels
when this is carried to them as embol! from an infected focw in
this way many small scattered abecerses can appear throughout
the connective tissue over Large aremy of the fung in the dhease of
pyzmia

Lymphatic Supply

Lymphatics are in abundant aupply in the conmective timuc
round the lobules  Thelr presence explins the firat steps In the
}:uv.hogenﬂh of certam lung disexses  The whoke system In tho
ung Is divided Into two sets 2 superficda] and & decp which
communkcate with each other in the pleurs and at the hilum
The superfickal set les 1n the pleura which we aball comider bter
The deep set runs with every subdivision of the bronchl the
puolmonary ertery and the palmorsry velms and so It follows that
the conneetive tirrue between the lobules has an gcrcdl:nglfy rich
lymphatic rupply  This connective tiwue wupply Is fnadly J) ked
with lyn ph spaces that bathe Indi idwal scini and of this fact ne
rmust meke especial note s it ha by this route that tubercle bactllt
finally enter the lung parenchyma In adult phthhis  The bacilli
circulate and multiply i the lymph spaces from which they
penctrato the walls of the afrcells

All lympbold sisue in the body & meant to be & protecting
facto th at the polnt of any diseste process where it acts a1 an
absorbent sgent and ako in Its canal ystem whereby actwl
body irmtants and thelr products may be’carsied to the glands
In other word  the glands are the drains  the lymph channels are
the gutters  We sce these lymph chamnels act s1 & comeror
aystem in allicosts  they transport dust-containing cells from the
a{vro]ltothclymphrp:cnmrdlbcldnl from there to the
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camective theue fymphatics mdxhﬂxc ptﬂ—mmhrmdpcrl—
brcnchh\dmm:htodxlpn-ph 1d timoe carrles
out the mme fimctlon anhl btn:u h  dnng the
focus to the glnds tn the hilum t}it.\l;:;&uhtubc;u“h;h

of the proliferative w sce thatith spaces
:}mﬂv:;lzhnmmﬁmmmmrdnhepmdm&mf
the acinar laston not only d  the lymph spaces fal to perform
thel pm'ptTf\mc\mln\hhmt Tt they sctually break down to
attture ground for the In aimg tacill AN Jumg
gq)holdﬂm:clwtm-"ld]age 1t ta the breedtng gromnd f +
t wid form of tubercl known m senile phthns But it
mnumdolunnmﬂmwlupm!mlwpowwl The

thent u 80 Littl upeet comtirutionally that he may be a
Eﬁ ed carrier of the dease and u aften treated for what

he appears to be a chronlc bronchitke

The Blood Supply

The al coll re ery rich tn blood supply the hnal caplilaries of
the art ry belug o numerows 3t be  compovent of
their w 1 while their connectng and binding epta ot omecthe
trmae by an abmost equally abandant sopply € nutrithe ewcle
derhed from the bronchul artery  The dbtnbution of these
arterles explaine many points of difficulty m chest drmcaves and
helptus to und nitand many of the markings on normal and abnormal

ﬁ:&mcllawonh pulmonaryartery b oxygenation of the blood
stream It origimter from the right entricke and under the
rch of the sorta di ey Int  tta right and left bramches At the
hihrm the Hght branch | es I front of the right mam bronches the
left branct st bo  the left main bronchus 1t follow  there
fwc that the matn polmonury artery and & branches enter in
rest part fnto the composttion f the hilar hadow on th fitm
Fnlhrhmg cach artery [ llows the bronch  hung behind end
lightly lrteral to them in all their sab-dn btons are the
E;%d‘ aw noted nthe bt hapter to the bronchial dstribution.
V  must remember howev © that while close to the b han the
ant ry and the brorwhus are practiall the same e the arten
lesem indire erv fast @ compared with the bronches and gi o
ft many more branches within the same dotane — this s why when
Yooltng at an abnormal Blm w  can t 1l whethe the radial loses of
tramlacency we sce in streak 2 blocd  esseh or bronchi

-
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Within a distance of an Inch towards the muddle of the kmg fiekls
¢ bronchus might be seen &1 contimuous parallel lines with no
branches whﬂcmmcrywillnot.olppur By the time the
palmonary arterfal sub-divislon has resched an actous it has caly
:lbout}u,onc fifth of the dameter of the supplytng bronchiole to the

YEOo !

‘We mnt remember however that the arterict can be materislly
changed In aize by varous disesses  Thus In congestive fathae
they may be considerably swollen -they then glve Incremscd soft
marking  penenalized thro the hmg fickls and lesening
towards the peripherles of the film  The opposite effect can be
noted in conditions assoclated with extreme mxemia where their
thin flaccdd tubes are indis Je from the normal strhticos
of cormective timue These will of course be sccom-
panied by relative chimges 1n the shape and stee of the cardic
llndowbnynd be apparent In both lu:ugﬁscd.l

The function of the bronchlal artery b to bring pecemary
nutrltion to the frimework of the lung ‘That for the right [ung
comes usually from the thoraclc sorta but oc the
ﬁrnorr_hlrt{lntn'untllmery the left yupply ha vaally two
orlgins from the thorack: sorm. It fs fmportint to remember
this difference of or ofd)epulmm-nrymdbmnd\hlnq)p]ia
the Ltter s direct from the matn arterfal vessel hes the higher
pressurce 10 & wound or other cause of & break in its wrall can prove
much more 1apidly fatal than the involvement of m axteriole from
tha pulmonary arte;

As toon a5 the bronchhl arterles enter the lung they enter the
connective tiesue layer round the bronch! two or three sub-
divistons accompanying each broochial b This b why
any condition increming blood Iy bas the pousibilis of
trarked effects on the rmchhlm why such conditions of
tanding Inflammation 21 chronic bronchitls and bronchiectssts
can cxuse the havoc of fibrosts round the bronchi affected tn the
disease  Here we have the Lnatlon for the fitm of chronkc
bronchitls  Thenormalsupplyfrom the bronchlalartery fa very rich
When this s plyhlwolknhmzhmnlcinﬂamm;:ebn,;‘dbﬁ?:i‘:
consequent thon of fi kst we get evidence
ﬁlminthanpxnceol’pnnﬂellmamdrg:;ﬁ'mtdm oatlining
d;chrge.rbronchlmmclawawnaofﬂ:clmgﬁeld' We an
ﬁndd)eumeeﬂ'ectino!hcrparuofthclmglnomerdhcm—

g inthe uppe.rmnuhd:mn.(cpulrmmrymbﬂcnlmh



THE ALVEOLI STRUCTURE AND FUNCTIONS 23

Snd:rlchblwdmpplyhdmreaonw:zquitemmhm
rhape cn occur by even small abrasions of the bronchlal wall by
irritant materhal fraplired into the smallest divirdons of the bronchlal
tree and why the breaking dovn of the bronchial wall in branchiec
tish can produc  the biggest of 1l hemorrhages in hung discases



CHAPTER 1l
THE PLEURA AND THE DIAPHRAGM

Tre pleura iy in two la{en conpecting at the hilum  The fint
or visceral layer s closely applied to the | 1t reflects at tho
hilum to form the second or parfetal Layer which lines the lmner
surfaces of the structares intemal to the thoracic cage, and the
dlapbragm  The parfetal layer !s semsitive  Paln and severe
shock can occur when a needle is ed through it in the Induction
of artifichl pnevmothorax, the pull of adhesions on jor
inflamed surface may well be the reason Iar the scute stabbing patn
writh each respiration in lobar pneumonla
The two layers bave between them a potentlal space do
not adhere In"health but move emlly on each other by virtue of 8
thin lining of serous fluld in which the visceral layer can slide on
the parfetal  In the space there s o presmare which is
in that it I below that of the lrmospﬁere a needle fmerted in this
space and connected with a water manometer shows that the
ressure varies on an aversgo between —10 am of water presure
with implration and — 5 am with explratlon It th refore exerts
2 comtant cutward pull on the elastic tisue of the 1 adding
to that of thg reaidual alr in the alveoll each h-p(mlmum to the
pall thus lengthening and opening up the bronchi to recelve the
inhaled air
It follows that eny pathologlcal alteradon of the negatlve tntra-

leural pressure has o marked effect on the elastlc tlmue of the
ung  If it bo reduced to the level of atmospheric presare by
al in pueumothorax or fluld in pleural effision the lnnimw
tend to recede to the anchorage of its clhstc timue at the {lam
retracting to  size lem than’ that of completo expiration Tbe
stretch on the elastlc tissue of the lung is now mamntatned only by
th residwl slveolar air  Rabing of the pressure bo o that of
the atmosphere and therefore above that of residual ol will bring
pressure collapse of the alveoll and consequent still further retrs

tlon of the g for now the pull of the alveoll on the bronchial
elastic tisuc is belng lemened  As wo shall see Later when dh

cuming the medlastinum  these are the ruling factors fn the dis-
placement of medizstinal structures in pleariry with efluston

»
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This exphins too Wl Ihpalng lobes cat ch
shadons why the Jesser !l:n):crlo\;; fispure throws & heavy denatry
upwards and outwards 23 the
lngul recedes on to It In right
upper lobe collipse  Ltkewise
we realize that when a right
lower lobe collapses the Jngul
hay already shrunk dovwmeards
a before we see on the
film upper Nmit of the Jobe
defined by » line yonming down-
wardi and outwards towards the

)

15 Preoroonds of the tght midle
bb&mdu(rh.kﬁhwﬂsxh‘bb-. the

Fig

Chapter V

With such m of lobes we shall leam to correlate
chan huhonomnlnrudmduuppcﬂ'ondmﬁlmbyddﬂﬂ
afv:fcuulwwpplymdnqxpormgmn Thua we fa’ e already
notcdthtinﬁghtupperlobucompuwecanmhngﬂmfhﬁ
three normal branchings of the T;Inmmry’utcrywhldl wupply Ity
while in the rest of the hmg fiekld we shall find spread out moch
more horzontally than normal  the blood vemels of the middle
and lower lobes - which have been blown out by complemen

sy
to occupy the spaco vacated by the shrunk \Erﬁ

In this emphyscmatows arca ve shall at the same time
increased traml, umglh-tdrcmﬁml because the

structure of the ves! hcomhdmblyp;{uezchtd chﬁ
make our by noting two opporite s

demsi anddl;ng:nhrmd mlm:wmmmlf
the of with spread of blood supply and c-t'mi:q':aﬂh'rgW(r:;ﬂ)i"\‘;2
In other words ﬁmewe.myrctadmgchwcf)pt e
strlation we must look for a correspond change In the

and {f we fail to find one In the proence umbcrcmlP‘J"{’”’
aterfor lm we rmust make ather investigations soch a the n:‘f
of Lteral films or the Mjection of lipiodol  Thua In mPcrlcr
collipse ft}mh&bwerhkwcn:!mmxhamag-ufﬂ ol
fim quly the grom cophysema of the upper lobe filling
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bem! thorax we may not be seeing the collapsed lobe becmse It Is
completely hidden the cardlac shadow fils taken in the
postero-anterior and lateral positons before and  fter the injection
of 1 plodol will ald in the diagnosts

The Diaphragm

The dlyy ts the most troportant muscle in respiretion end
:}.mrmmumm Lhcpoum t muscl fo the
malntenunce of life It consist of  thin, mov ble partitian lying
betmeen the thorax and the abdomim] contents It Is convex
ards its right half being slightly higher than ts left and taking
:Fp“olonn]mthwlhcnlpp :{mptrlrrymt There f5 &
central tendinows very trong portion and three fleshy portions
which me from the ribs th sternum srd the wpin” and are
therefore named cosal ¢ rmal and vert bnl  OF we nmmt
BOte th costal; lts o are fiom the tnner surfaces
ofmwhmlanlhgurﬂmcdﬂd When th dlaph-
ragm irdepremed they may be seenon a postero-antertor film in thel
diaphragmatlc ineertiom” e depresiom between comexities tina
f ming scrlesofw & ard such s plcture while commoner in
emphysera does not mece sarily commot ny disemse procesm
ar sometimes wrongly interpreted o
m’(tddhfﬂotl ufoldllyﬂcurhy Ifthere
Is really sdbeston of the duphragm there will
be no “clear outlme bt of hmg
shadoms into the decper demity | the macle
These pormal aherstions in the dome may
sko be confumed mith the  ery common finding
of tentlik shadow thut its on the d ragm
about fts middl thrd  This is the end resuk
of pheural reaction n the main fasure
The central tendfhom portion may appear &
& hump on the middle the dlaphragm it 1

withaut  linical but may 1equire
im esthmtion Inst the com 11 Fra. 26, Tha costal
‘F‘ ! paratl 1y Tare mscrtien ol be

Byn.hfm‘u' that can develop at this polat
contraction of its flahy portions throtgh the action of
the phrenk ner the diaphragm brcomes lew comex snd 50
increaies the mlnldumnerd’dretbm-uhhuplrubn In
ordinary bueathing this rnge of movement b bout three-quarters
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This expliin too why col fobes et chancteraic
thadows why the lemer Imcrlobahrr“gswc throws & heavy denty
upwards and cutwards a1 the

lingula recedes on to it in rght

upper lobe collapse  Likewkse

we reallze that when a right

lovrer lobe collapses the Jigala

has already shrunk dawrmarh

x way before we see on the

film the upper limit of the lobe

defined by a line sunning dovn-

wards and outwards towards the

[ —— sdte The poaition of theve fisires b
P e et the Literal film b dhcused ln
A\

W&b-uamummdmdﬂlemn
in the normul strations that appear an the film by shadons
of vascular supply and supporting structure  Thus we have already
noted that In right upper lobe collpse we can no T eee the
t:hnenornu.\bnmhmg.ofdwﬁcﬁlhmmrymm‘hlc sapply 1t
whﬂclnthereﬂofthehng we shall find spread out moch
more horfzontally than notmal the blood vessels of the middle
and lawer lobes *which have been blo‘;n o}:x‘t‘:vmu;mplmﬁf]
hysema to ocoupy the vacated by d ugprr

IT\fhh emphysematows -m?:vc: shall at the same time tind much
increaved tramslucency as agatrst the normal because the
stracture of the ves b comlderably stretched We‘
make our df s noting two Ite 1 Increated
ety s e e lvteney orF it o S sy
!hzo:{nrwithtprﬂdufbloodmpplyuvdafmﬁwﬂngmc
In other words where we suspect a change tn ome type of hmg
striation we mnt look for a corrrr[wmdlc? changr fn the other
and if we fail to find one In the presence of another on & postero-
antertor film we must make other Investipations such a1 the taking
of Literal flms or the Injection of liptodal  Thus in M“Pk"ﬁu—
mlhpseorrb:lcftlawrrlobcwen:gmmthpmtcmhnctk
flm only the grom emphyuema of the apper Jobe filling
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of an tnch and In every cxamimtion of the chest It thould be
looked for by peicumion of the lung bases posteriorly and tn the
axllo since deep inspivation |bou$ morve the diaphragm down-
wards by at least a finger s breadth sa shown by the higher pitch
of descending air-contalning lung

It follo va that interference with the phrenle nerve ot sy
point throughout its course over the cupola and past the hitum to
the imertion of its fibres will came rise of the disphragm  Evid-
ence of this i1 common nowadays in the film of patients in whom
the nerve has been crushed or cvulsed asa treatment forpulmonary
tubercaloss  Such films demonstrate that the o it
moves downwards In imspiration  exerta a distinct an the spex
of the for when it is immoblilized a splcal tuberculoss
luionlh::rl\%:l md gets the rest it requires to akd healing

Adbeslon betreen 103 pleura linkng and the visceral pleura of the
lobes in contact with it will fix the diaph while emphryses
will depress end flatten it Conmzﬂunrtl)gmtbc hung by low of
clusticity will camse it to re e g In collipse of the right middle
lobe The r tion of such changes in its poaltion end move
ment by phyrical and film examination can therefore be of very
dutinct help in the dlagoosis of underlying hng disease
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receding and it Ieft border com forward 0 bringing the
palmonary conw on the [eft side h’l:?m undue prominence and

- — 1 -
Fio. 27 Blarked scobosts wit comrrechy to the right.

upcovering the right hilar reglon  On the postero-terior il
lfﬂehd\ertfor?gaﬁl]hxglno t}nmmul(rhng}l:dmhm
that has fts apex between the sortic potch and normal promi
fenca of the conur giving an outline that smulates thit of mitral
stenoxts on the feft side while the shadows of the right hihum end
of the branches of the pulmonary arterr to the right lower lobe
sand oat prominently  Soch sbnormalities might be resd &
evidence of divease If we did not note the sccompanying Wﬂfﬂ‘ﬁ
of the nght lower b-interspaces and the compenating falkin
the left lower rib-tnterspaces  We can sec toa why it fs by this
tendency to swing on 1t ﬁ}nh that the position nftbchtg
st resplratory reat may mblead us tn such a diseasc as mlhmhl
right lower lobe  As it shrinks from wuch 2 cause as o,
arclnoma the lobe goes downwards Inwards and backwd.'h‘
Qdu!uﬂ'rcl’\czrtmlwingoniulnngnxhwd\nlhcﬂgh‘ er
c
A
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lobe maves acrom the front of the heart and pushes it backwards,
Wotrenuwmlpoﬁd&mtonrmupmrco’culdmﬂu’uohpp}kd
amatomy to discuss the actlon of the varlom hmg and intra pleural
forces on the medisstinum in health and see bow they rract o
cach other and on this central elntic structure In disease
In the acco dlagram, D
represents the medimtingm A o
presenity atmospheric presture which act
in three wayp —
(1) As A presing in on the chest wall
(2) As Ay the premure of residmal air
In the alveoll e have veen that
this i1 maintained by the bag-pipe
action of the smooth o
the broochi A, sctr In ety
direction throughout ?ii hnrf
fields  pressing agirat the pe
phery fha dhphgﬂm and the

CaL B_©
medintinum = We e seen ft
Fi forom wction

Z%ntdm demoratrate its force agatmt the
At Alr pressary o chest mediastinmm in collipse of the
Az At m abreciua. right lower lobe It aho pressts
M‘A"m e on surrounding alreoll so f it B

B. Elescx toaeot lost in any area the
S myplertl peessare. alveolt immedlately dutend, ghing

locallzed emphyserna

(Jg As A, the alr entering by the matn bronchu
represents th  elstic thsue of the lung, which rms with
v ry bronchul divialon from the hilum to th alveoll  The more
a plece of elastlc n stretched the more it tries to contract to It
fixed potnt A hmg elutic timue It on comtant stretch by the
action of the residual air in the alreoll (A;) It 1y always attemptig
to pull th lung iwards to I8 anchol at th hilum, where It
i contmuous with the elastic ttwue of the trachea  Therefore fn
Pproportion with the destraction of the latic theoe th hag il
always contract towards the hilum
¢ represents the sub-atmospheric  negathhe  premore n
the p cavity This exertn  steady outward pull on the
lng, and i Incremed with each Iration
Agtin we must remind currehes that all theae forces arc acting
o exactly the opposite direction sgalmt the mediastinum on the
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We have here too an explanation of cavity formatlon  There
ts marked localized Joss of clastic thwu by organtration and collipee
of lobules and therefore los of the presyure of thelr residuwal oir
Immedlately xun't:«.xnd.!.uiJ Jobules are unopposed In thelr own
Inberent premure and blow out to become emphysematows ad
20 their weakened wall are d in cvery direction towards the
periphery both by those exte to them and by the fatra pheural

ressure  Apart altogether from any extension of the actal
lscase process there Iy physical force behind the production of
increastng cavltation

It ix possible to follow now why discases which replce reskioal
air by material which kecps the alveolar walls distended cawse no
displacement of the medlastinum unleny they overfill the vesicls
and 8o pull the medlsstinum a little towards them  Preumonia
filly the alveoli with exudate they cannot move but they keep
the elatic tissue of the lung on stretch as full Insplration does.
Therefore uncomplicated lobar pneumanta does nm%i a sterno-
mantold ¥ not does an uncomplicated abscess of lung which
as we shall discuss later 15 merely a filling of lobules by Impired
septi material  Taberculosls on the other hand will do s 1t
destroys th alveols  Collapse of the lung docs {t takes awx
restdml ar - We ha e therefore here  very distinct afd towards
diff rential diagrosls

Let us now comider duease conditiom affecting C  the sob-
atmospheric neqtve intra-pleural pressure  If we ha ¢ 2 axe
of adhest ¢ pleurisy C disappears A now attempty to fill the
spaco vacated by C and drags B end therefore D with it we
get u poitive ternomanold sign on th same side i the disease

1If uldoralrentnthepﬁnltpac to remov  the negatl €
pressure and bring it to zero A, lone maintains stretch on B
the fung retracts to th hffum and s not moved outwards by
irspiration  But the force in the opposite pleunsl ca ftv s corres
pondmgly er and 10 we hae 2 drag to this opposite side
on which the stermomastofd sign will be posltive  In other w rls
it does not require actual push from t In a right-aided
;Jle\nﬂeﬂ'mbm,mpmducemcdhsmuldbp t to the 11t

If the in lcunlpr:.u:erhull:momm;ﬁl:u-kbgh
cresing alr or fluld it will be greater than A, Tung is mow

uthed In by presure collipe The outward pull of A; 4 bost
P rﬁt}:'amlﬁ.llmnrctam:d’D Thus fluld tn the right

to B which
pleural cavity pushes on the medintinum and t the same time



LUNG AND MEDIASTINAL MOI EMENT h14

th pullfremth [fi W u o6ll more strengthened nd wo have
pow  very ma Led keft t momastold temsion

Much willdepend now  the condition of B If there b much
fibroahs of lung ing th  lntl ty of B th lung will not
retract to th st um D but only mo ¢ towards D {f it v
pahed v bodily Thus a pneumothora wh b complicates
established pulmonary tuberculosts can gl e much more diplice
ment { the medustinim than  tmple non tuberculows prewmo-
thorax which u due to ur of bulb  The hmg without
dbesse collspses qut readlly

If » £ llow this explanatio  f lung and medizstinal movement
we dhall be In 2 better pasltion to undenstand th  physical end
Xray igm of those commame chest diseases whose pethological
hanges are consid red | Sectlon IV



CHAPTER V

THE NORMAL CHEST FILM

A ruir undentanding of what comtitates & normal film of the
chest s & necenlty for the stodent who bopes to nterpret the
abnormal  The following d tlon relates only to the pobnts
on & postero-anterfor and & lateral film which concern the average
practuing physiclan. It does not go into el the finer denl
which concerns the spechlist chest physictn the cardlologist or
the pure radiologist, which detall the student mav find n
text books It tries to set forth only those polnts which the
pb)‘llgm correlate with his physical ajgne and their caoath
patho 50 that he can go beyond the roerely objective reading
ofabnorrmllcmgdnd.umgo

Some preliminary observations on prime principles must be sct
out  Thue we have already noted that a film Is merely a composite
photograph of uperimposed sbedows of varlous nmmumthﬁ
which the ravs pam “With shadows of discae at any one
we ahall therefore sec the shadows of normal structures fn froot
of or behind them  An early adult tuberculous focus s com
pletely bomog: to graph ton and much more
defined on an antero-posterior than on a postero-anterior film.
On this Lut hilm {t may appen to be striated became .
posterior leaton it is shown with much normal luug tn front of ft,
and such normal lung will now throw ity striations in greater
co; tive rellef sgainst the background of the dlcase tocn
In ﬂﬂmm’“lhl[lﬁc“ﬁglh’dﬂmﬁf' broncho
Eulmn segment in the lung fi 1f 1t be wapplied by &
tarally bronchiole this cone of tame will lp}}'):l.\‘ t:td:,

tero-anterlor film a8 o trlangle with It at tl
Ftey o the branchiale. f it be sopplied by » bronehiol dar g
dormally it will sppear circular or oval s photographed along ¢
line between Its apex and the centre of Ity circukar

A ﬁlmb«bemltofgoodpnmonlngmfmpuupmn
s by mocular development of the vubject end good

Althos the result Is by po meams a
gmumuiubtmthnmlu?oﬂhcwﬂtamtm
such a hilm fint at close quarters and then at a ditince of some
»
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5 feet will tell the obser er rmuch of the composttion of bmormal
shadowa 1f ot of thelr depth tn the

Of late years medical Iiterature ha m:fchcll::‘z :!rhtkm
tn the objectly and interprenative read bease
beumnmhuihrhof;podm'o::gm film have been
mwore or lem penenlly ted are that It may show the
Lesaer fiasure of the right lung n the third o foarth interypace that
it thould show the sperior vena cava with  dem ty slightly less
than that of the heart, and that t mat show the shadows of the
branches of the pulmonary arteries raduting from the kil through-
out some three-quarters of the felds

It maust be borne In mind that the hila shad w are themselves
predomlnantly ascular  As the pulmonary rtertes and  ems gne
the matn part of the rather t semi-circular opaclty on
xch 1Mde of the carduc thadow 1t follow  thar thn opecity will
be tncreased by all conditians ch med by }
one

heary
left hilar devalty both during the acute the discase mmd for
loog after  Unlcal recovery i

The Normal Postero-anterior Film

Th fint lemon the student mumt leam Bt read ev ry film
normal and abmormal on  defnit pre-arranged plin  1f this b
not done conelstently even the expert observer may find b ey
has been arrested by some striking area of demity or contrast or
hm%m area of the hmg fiekds end that be
ha mincd @ f lemer extent or contrust that

neverthelens of the first mportance In dlagnoss  For
4 fillmg in of one costo-phrenic angle i dependent { r the inter
of 1ts real igmificance on the presence o absence of &
focw  We hav already noted how « grive mistake may bo
in the interpretation of th film f & yimpl scolioat 1f wo
do not coonect the vartioos in the heart and the right
bilar shadows with the changes In atze of the lower rib me ¢

Al Bto ead etior film under the
o ""l‘»"‘l"‘-“‘ht d every postero-ms er
EgTh:tbonmccngn
1) The trachea; hape and position



3) The heart size shape and poaition

4) The dlaphragm position and contour

) The upper rones of the lung fields

6) The middle rones

7) The lower zones comparing the right with the kft
each cue

The Thoracic Cage
!

The fint thing the student of chest films should leam h to
Tecognize the shadows of the bony thorax and those of
fascla and skin that can appear on a normal film

The ribs are seen more clearly or less learly than normal &
certain pleunal and lung discases  Tuberculows pleural effusion
dieplaces the lung shadows twards  through the even Eﬁ:wk-
of translucency caat by the flukd In the periphery the riba -4
more clearly than normal T v are still more prominent tn the
film of pneumothorax  In empyema and preumonta they are lem
prominent owing to the denac shadows thrown by thae diseascs

The anterlor ends of the ribs often continue into the thadow of
cletfication of cartilage which {s more derse and lesa even, s0

H
i

F10. 29 Fson of antenor ends of frt md sccond
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0 the der-des daped firet b, Om the et ball sad
F10 20 O e o v scoond e,

that tean roulit the shadow cast by pulmonary discase especlally
tmberculoss  Unnlly the onditlon ls seen _ n more than ane nb
Itn ommo ot Inthe int b E enthen it b Imost
taays biluceral and t B a fairhy saf ald to
remembe  that hung leslons re rarely  mibar
position and chirscterhbis on both ides of th
best
Fuston a d Miurcation | the anterio ends of
rbs 13 ommon  Specwl hlrm may be necenary
t dacrimmat betucenthe  hadows nd those
of underly ng hung disease  Th commonest 1
oIl these  ne rmal abnormal tles b foaion of the
anterso end T rhe first & ae ond ribs
Pormts o It rcctfon and overlp  f nb-
shidow  an e comuderable d Fculty
This o capecully 1o at the apices where the
shadow of the L il fthe temommrod | b toerciin

mutche and Fakin and fieclal £ be complcay o S bebden
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the plcture Fig 32 illustrates how these shadows may be
recognized  That cast by the sterno-mastold muscle may peed

careful scrutiny as it les In the ares Hvolved in tubel
athsing i and ‘wround the posterfor splcal branch of the \Pper |

lobe bronchm
Le to obscurt

Bad posidontng cruses the shadows of the s
the outer parts of the lung ficlds but these sl ber
urudﬂ]nmemmd;\sﬁowlductotbcbmhlhﬂ il
rones in females  The shado o of the pectoral muscles and thelr
blood supply may give quite pronounced strlatiors and Jou of
tramlocency in the Infrachvicular and mid moes of the kot
fields espectally uud)erlfht side but generally In this cac the
lower of the pectoralts can be seen e a #l rp line running
downwards and fnwards

The Trachea

Th traches should be teen &3 « band In front f the vertebr®
slightly inclined to th right wad with no clearly defined walb-
It may be a litt] to one side in scolloals and b gencrally seen &
far as 15 bifurcatlon at the level of the fifth dorsal ertel
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Two messurements are taken In amsesment of the sbe of the
longitudinal heart —

(1) The transverse dlameter of the heart that {s the distance
betwreen two parallel perpendiculars drawn dowmsarh
from the outermost parts of its shadow

(2) The internal dlameter of the chest that hs the distace
between the outermost points of the thorax slong & I
drawn hortrontally Just over the t dlaphragm

For normality (s lhou]die)ujt under half(2)

Let w now follow the cardiac outline starting at the right
uprsbcr border and working downwards and following the same
order on the left side

The tight upper border is defined by the superior vena ana sli
This {s superimposed on the shadow of the ascending sort (2
1t has 2 light lom of tramluc similar to that of the mnferior
vena cava that b it Is slightly esa demse than the main cardia
muscle shadow  Below it we find the T shaped lh)dﬁ\h'lﬂf t

t brunch of the pulmonary artery (3) entering into
ﬂghindhdnct semi-circle uFth.e hﬂl;yn Next (ot)m:‘gt[h: bO_‘l:hd;T of e
t auricle (4) leading to the cardlo-phrenic
ll;lfheaﬂy rec(og?nlzcd bgut not clear-cut with e pronounced
In ity inner l:wtanulnllylcet.hedawnwudlrﬂoﬁ""’
sweep of the Inferior vema cava (5) ol

At the upper left border we find the aortlc knuchle ¢).
below it the elbow shadow of the left pulmonary artery (7)
the conus (8) and finally the outer border of the keft ventricle (,);‘
leading to the ardlo—pgrenlc e In the angle we may &<
slight down vard and outward of tramlucency o
to thrt of the Infedor vena cava this b the p]cu’ro—pcﬂﬂfd
pad of fat ooer

In tts wideat part the normal longltudinal heart i ,&_ e
third of Its width to the right and two-thirds to the lelt
10id llne of the spine  This ks why the blood supply o the
Lower lobe 18 10 much more evident than that to the left lower
and why this normal differeoce is 10 exaggerated In the mn
abnormallty of the usual scollosls ¥ith its conve Ity to the r;ghw

The absal tely normal Alm has & falrly clear triangl © l: il
loc with {ts apex inwards above the comus Th:,n«n
area which is filled In by # line gi Ing apparent cn-ndnu]i? p
th pulmonary artery and th uppe outer edge of the el
when the conus swings forvrards in scoliosis



THE HEART 43

Normal glands do not ar on filme fodeed  ly the tracheo-
bronchul group and th mary group f  ry small
glands are uncovered by notmal reedlastinal cont nts - It ls unwhse
¢ dhgrmmhrgcdﬁmbm}e—lbey ro undo bredly 1y
prominent  They can be demomtrated only f they arc so pliced
t.hn\.hcylhowlgamlmr%:mu:“hlcht}rvm\ and this means
that they must ppear on the post ro-antenor film round th  hilum
o just tod r the right upper lobe broochws  betsreen the sortic
knuclle and the uppe borde of the left entricle

The Diaphrugm
The dlaphragm 1 two clear cut dome-shaped shadow
oneoneithe Weofth cardu shadow actingesth low rlimits
to th bl tramlucency f the lang-ficlds
Thertght whichrserto the bxth me \Q
btk than the left umally to
the extent of obc int rpace Th bl b
vemel hadows may be seen to o tunue
below It, but neithe tn health no disease
unlers they are injected w th liplodol do
w» see the bronch! tn this
Th mmmmnfumk!}'\:imm
not be resd a1 ovidence of sbnormality of
lntcal fmport The firt k& so-called
tenting of the duphragm A smull tn-
:iﬁkdohhoﬂbue tting on the dlaphragm,

rawn into  rathe nh:bis. nhon:.n,-,:
soen towards the e Wd  of the mid t M"“’m"d""'
of ome ot other half of the proscl  This 11 of e coepivagmn el

light plearal reaction wn the mam faure  Spiioratee of tha couo-
and s cormmon finding with b
monua even when by the history this condition has been of 5o
low-grad that t has not upset th' pattent saffi ently t mak hm
ek advice  Itrematnsfo  long me  en permunently It
mmt not be rad a an adbeston  w evidence of lung diecase
unless dcﬁ]'atﬁlmornryfocmblcm when t may bed t
contraction of the fibres f the phrenl ner  which has been
mvolved dmease procem In some
cupola end pest the hilum  Such peaking (s nev  then t the
Er[nénofd\ mam fiware and it commonest caee 1s apical
roals wrully tuberculowm tn ongin
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T]:elcmndhaﬁllh:g}:hofd\ecato-phmkmglemm:ur
other side by an opaque s w  This Is egain a common sequence
of & previow t la or brancho-p otfla  the cxodate o
the viscenul layer of the pleura hay orpantred It is not evidance
of present lung disease and of na significance unless 4 lung foos
hxmwid:it,tnwﬂchcuelthmual}yeﬂdmceohmaﬂay
pleural resction to a tuberculom depotit

Tho Zones of the Lung Flelds

The zones of the l\mgﬁcld:uedcﬁncdinlcmrdmcerhhdt
dlagram 1n Flgure 33

Thzuppdmnumthcarmlymgbemm‘bew
and o line drawn horizontally across the antedor Jower o
the second ribs

The middle zones lie between this line end one drawn similrly
across the anterdor lower ends of the fourth ribe

The lower zomes lie between this second horizontal line ed the

beses

hn}lghae z00€1 are vied to designate the position ofmylhlﬁ‘ﬂml“]

Y

-

Fro 16, ‘Tl axygos loba.
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sod that of thos & mple precautson f not employed It i powible for
theoummnco:l?du:ofaldﬁatm :fn?bc fint Cbﬂ;lro.mlhgc
to be it u::mlm-uu“h\u'o:ninct-m1 " Ao
Normal t o dark  ca wih many Unear ma
ul?:m‘whmmd\:dnhmdt}nmnn
arterial branches nd 1o structure of the parenchyma
W have seen that the ha r-3fke lint of the lener fmenre can appear
i the third or fourth  bintenpx, 1o other part af the pleurs or
tx Basares should 4 tnan beohutely normal flm althongh it
4 not wrmmaal to an szypos lobe m the night upper zonc
Here fine lme divides the rlghrcuwl:m?nn:):gdawnnudj
et e el ol oy
thae ma ar 4 well max ut sma:
mhthzuyy;“vdn mmduh)dzduvbtmlpk\::t‘);y
dipped during development  This Jobe has » light lom of erans
lacency a1 1 connains lem reaidial wr than the outer part of the
upper | be
Weta already noted that the radiatiom due to the pulmonary
arterial NWIYESO outwarth from each habum which m rteelf due

~ertres which ar the shadows cat by hackward bronchioles
{see Fig 35)  They may be of fa £ aize near the hilum and hould
ot be read & cavities or mistaken {or primary foct of  childhood
tebercle which arc opsque trregular end hard looktng  and
oty well oot towards the

At the of repetition it must be gtremed that aratom
in the normal striztions are a3 moch evidence of abnormality s
the shadow of the dmeme process which cauer thel  trutions
If wre see {n the outer part of the Tight lower zone the shadow of
planmy! effslon we mmt look carefully st the striatlom i the
mud and e parts of ths e [ the lung has no disease fn it
" cq)nctmmhmvurmhdomu\ncd\:i\mmmuﬁmdn
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pressure collipse of the parenchyma If we can sec no vemed
markings ve know we are dealing with a pleural cfiusion which b
secondary to a comolidation of the lower lobe

The Lateral Film

Fo.37  The left ateral fiem Fia $7x. Tbe nght eceral S

A Literal film may be taken to give additional Information n
the localiration of lung disesse  For eample It will throw @
shado v that eppears to be hilar into ita true position fn the
apex of the low r | be in the case of abscens formation In that
broncho-pulmorary scgment 1 hich s supplied by the posterior
horlzontal branch of the right lower labe bronchus

Lateral Slms may be taken of th right and left ung fickls [
must be reallzed that the hado v of the opposite sid
out of focm s ays contribute to the pleture In th acconmpam
ing dagrammatic representation of the left lateral film there &=
be seen between th vert b al column and the tem m —

1) The dtaphmgm . .

1) Th erior recess of the costo-phrenic angle
§;§ The P::dbc shadow resting on tﬁe angerfor surface Ofﬁ
duphragm and continuous In its upper limlt wlth
arch of the sorta

Th position of the maln Interfobar fisure s hown 132 Une”(;)
running from a pont below and post ror to the apex dm‘"“;ru
and forwards to a polnt near the junct! n of the mtddle and a0
thirds of the dhp{:oragm The Lower labe therefore occupics
area below this lin
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Oulhcdugnmohheﬂghthtn\ﬁ\m r:dkx\oflhe
tle 10

great fasurc b shown as the marked (5) add tion

rhlcmfus\nehdmnu(s),rmm\ng ween th :hl\\:mu:d
rlor bordet of the e  may on the

Leral, ms 1t does o0 the po¥t R the absolutely



SECTION 11
CHAPTER V1

PHYSICAL EXAMINATION—INSPECTION PALPATION
AND PERCUSSION

PrymcaL examination of the chest hay suffered serere critickn
in the past few years  This b due mainly to the realtation amoy
tuberculosts workers that phthisls can exist for monthe and erar
yeans without producing symptoms and thet In its earlier si2pn
it may give no abnormal Ingy to the most rt exminer
whil showing definlte abnormal shidows on the film The
Introdaction of mass radlography was urged for there remowm
1ts arrival has accentmated the cticham  Neverthelesw physic
oamuutwn  lke bacterlological ewaminztion mast remen for
ultimate diagnosls  The X ray Is not the whole patlent [ the
hands of an expert it can giva detall of dlagnosls with uncasey
accuracy but without serial examtnations it can seldom give tie
answer on actlvlty or retrogresslon of the diexse proces T
clinlcal condition as & whole part of which can bcrhurmpngwl’d C":Z

expert physical amlnation can alone lead yeiclan
Zq)lnlon onyt'.hc present pathogenests on which he mst base b
immediate treatment

Nor mut we confine physical examination to any one of 1
parts  Eyes first, hands next and cars Lst 1 st 3 g |
guide It iy the writer experience that many students concex
trate too much on the stethoscope and that the iﬂttmﬂ'lln;‘:
th re ere no physical signs means vsmally that the examiner
found nothtog abnormal to auscultation

It will be swumed that the student fa familar with all ¢
avual methods only uch necessary aids and such potne & the
writer has found of h 1p ro post-graduates will be detailed

() Clubbing of the Fingers Impection of the term
phalanges be mad i all patfents suvpected of chest diseat.
scate or chronke  Clubblng * 1 the phalangeal form of f'n";
trophlc pulmonary otteo-a thy which fs camed by o
forming of a thin subpe losteal layer of bone and thickenlg

“
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commecth  tiune over ft. It b fourd In chronic heart affections
o chronec jamdice bat b most comimonly asociated w th leng
diseases  Toxim and chronic congestion are naid to have tomo-
thing 1o do with ft bat t real caume b unboown we do not
Yngw iy In the termana) phalinges It shaw  sruch marked thick
enmg of the 1oft thwues m 1ome cases which ba no apparent
d ference in their hing pathology o sgaimt thet colleagues with
ro tmger changes 1o absence then 1 of no disgnostic 3gnif-
cance  ts particolar type when present can be so characterwne
o be dugnostic between tic and  hbrokd  dlsessar

sisty 1n 2 filling Jn of the connectly timoe at the root of the nall
s that there 1 no gap between the bm fold and the prowmal
end of the nul nuch a1 zppears on the  verage normul finger  In
addltion, thh excrm tmue  lightly raised and pamhing vp the bm
fold, 4 abways cyanotic and glistening, a if by ontirul pol
While this mitlal s Liter m appearance | phthin than m
the aart  weptic ucwuwhercumlmrfnbuempema
complicating u(mn appear within & few days of the
amet it am be very helpful @ 2 hint of the pontble prosence of
rymptomless phthim

n the {orther hmg;::cmcd with prolfrnnve tuberele
of adakt type the mait humped bowed dotally smooth
and rather peasty-pnk, while the palmur surfac  of the phabimx
becomes more amd o pendulows and baggy  The fmger it
thus ghven a clow Like appeanance and may even look tpering
m the dorsatl-palmar alterstion w not offset by any marked change
m the Lreral d memmion

This ts entirely unlike the effect of septic dmease elther acute
or chronke a5 I lung wbeees md bronchiectinis where the alter
tdﬁﬂnbgtntnhn:!ﬁmﬂ\h.phﬂmx This alteranon bs 1 all
hmensiont 4 ineffect often balging sharply
udx;ohtmzhc ! phalinx, to stand out s an ugly
blart ltmmmeonnnplﬂy\n.c\nth‘hum‘ic
noted In growth almost from day to day kc:ndbmnnpﬁly
g after efficient murgical dratnage of »n imte empyema
Notaraily this form can lowly replace the more sl tubercalous
Ope m longsunding firold cmes  where bronchlolecam I
not troo advanced broochiectms 13 2 common & e
complication  The paticrt In this cae s suffering mote from the
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consequences of hiy disease than from present activity and bron-
chitls or bronchlectasts is all too casily given as & Libel to one who
i a chronic source of tnberculous infection to all his contacts

In this connection we may note that emphysema s ghven o1 one
of the causes of clubbing of the fmgers  From our comiderttion
of pathology we shall sec that emphysema B almast abwgs »
secondary cord tion, It primary cause s the reason for the fger
¢ in the vast majority of cases

(b) Inspection of the chest as a whole should be made before
any palpation methods are employed  Much confinlon an realt
inall examlnations up to film inspection if the presence of the

normal abnormality’ of scollosk is mot nf:mﬁ“':‘
beginning A general Inspection of the chest back
should vgarn th examiner of the true condkion, and Leep hﬁ
from making some dlagnosis of pathological rt It w
prepare }‘::gnlso tor Ltlﬁnuu c}ungl:: Fru:ngl the T&lulc porma!
which he will see on the radiograph, In the and position o
the heart, and Ir the prominence of hilar large pubmanary
vesse] shadows

PALPATION {(d) The Sterno-mastoid Sign

Several methods of dlagnosing mediastinal shift by wc-iz
the dwplacement of the trachea have been described  Mast
these rely on deep palpation In the supra-sternal foma 3 proctd;:
to which mast patients object very -tmnrgij A much easker
more relbl methed Is that to which reference s made sererdl
times In the course of these studles It comaists In gentle palpatio
acrom the tendinous origine of th sterno-mast Id musches et the
uppe anterior surfac of the maubrdum "

W have seen In various chest condittons bow the apex beat
not nearly so rebable & guld to mediastinal dlrplcement ::
the heart awings on i long axis much mare re. ”ym"l:h
bodily to one or other aide and how for thie reason whi

to Inspiratory movement as shown In screening of caxet
of atelectasts It does not give at positions of rest the ame -rm“:
of fived change to act s a gukd to the examiner 'I‘hmitn?"k
backwardh (from left lower lobe emphysema) In right fower i
collapee and i3 apex beat to palpation or stethoscope mav g‘:‘m
0o ald to the actwal d.h‘inad: while the stemo-mastold slgn
ba strongly posltive on th right aide
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The maln value of the sign | seen m cea of unilateral dieease:
t Is only to be expected that bilateral discase will gi  bilateral

Fia. . Powtn  left storao-macod mes

changes of simibir The oreet of diseae In the left wide
following m cd discasc tn the right, will inovitably mdo
the value of the lgn previouly prosnt in the right) sterno-
meytokd.

In sarte conditions such as uncowrplscated pocamonia, hroncho-
DT e ctrberatons o cihood I b seqeire - We o
end the epd s of chu ft b negative Wo havo
discrmed the reason for this  These disemes do not destroy
latl throe and have 1o cffect on the normal presure w
exerted by ratdml alr o the aheoll 1 chrontc conditions

of elatic iwne  telectabs and lat  with fibross  t o posi-
tve g in tuberculosls and bronchicctmn

Fo its ducovery the patient sho W be plced m
anding, fting  Jying relixed positdon with th  head
cenml o the thorm  Gentle tion with the index fnger
acrom the muscle tendon w q t t  the sharper edge of th
affected tendon which & sgainat ts softe  rounder nefghbour
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will reatst pressure fs caslly felt  With very little practlee the
observer wiil sce the sign before he applies pafpatien
(b) Lung Movement
Many students attenipt to amemy I movement

the palms of the Pund:nc?;cr the mm‘-“:ygm weith l;:-?
pointing upwards and outwards towards the outer sub-clvlcalac

ms By so doing they cannot hope to find anything beyosd
ﬁkznteﬁor forveas mmcryr.mmt ofm thorax which i1 minimal
a1 ggatost the downward excunion of the lungs n respomme (o

bregmatic contraction and the latertl movement in to
the increased sub-atmospheric presure of the Intra pleural spaces
The asseemment of downward movement by pertimion will be
discusied belosr  For proper asewment of lateral movement by
palpation the palms and closely-approximated fingers shoukd be
placed gently but firmly in contict with the axille withas wide
an angle o3 posible between the fo v and thumbs The
whole hands are then moved inwards stlll In close contact wih
the chest walls untll the thumb-tips meet In the mid line of te
sternum  The patient ls then wuked to take ina long, slow breath,
filling his chest without heaving up hia shouldens  Lack of mose
ment on one side as aganst the other ls {mmeduately evident
will not move the palm and fingers outwards and thmmb o
which these act as 2 laver will move but lirtle from the mid-polt
& agalust la fellow  If the method Is properly employed expir
tlon shoyld bring the thumb-tlps t er again ot the mid-poie¢
of the sternam  The method s much more easy of applictia

posterl rly o
Where bllateral emph fa present the thumbs morve s
the mid line hardly ot ol While the whole hands move opwar®

rather than outwards with deep Inspiration

PERCUSSION

General.  The note In the 1 fa Individual and compar:
u'(c )unn W with the other The normal for any ot sheeMd
be amcssed on the finding at the left apex to gen percomke,
with the understanding that while sound enten $nro sack enommest
the feeling of resktance trammitted to the plextmeter finger ¥
the underlying tiwue I3 of equal importce Hesry "
produces much nolse but llsthe to 2dd to the knowledge of

:
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CHAPTER VI
AUSCULTATION

No student can hope to be able to distinguth the varkm
abnormal sounds that can be found by auscultadon unlen he ba
accustomed himaelf to the many varatiom of the normal s they
r;umt thereel & to his Individual sctise of hearing and tone.

& should avail himsclf of every pomlible opportunity to exambe
healthy | In the fat the thin and the muscular uing ont
uniform rule as his base Iine—e g always listening In the opper
axilla or to the Inner side of the lawer hmner border of the scapels,
while the subject takes lomg quiet breaths through the mouth

He will xoon find the following three charscterhtics of the
normal —

(1) The sound 13 a gentle rustle a3 If made by an infinlte number
of individual sounds that run together an occastonal one of thee

slightly louder than 1ts nelghbours
1) Irspiration is slightly Jonger than eapiration
3) Inspination fades Into explration with no ntermi
now he wiil listen by plachng his stethoscope o er the tracha
he wnll find four distinct cl

(x) There is a distinct gap between the end of Inspirarkon 14
the beginning of explradon

1} Inspiration mx}) explntion sre of equal length
23% There {5 an entirely new quality fn the sounds  They &¢
prtched hugher tham normal as IF the normal sounds of & b
area were concentrated at one point or the patfent were blawiz
gently through a tube

4) The sounds are louder o

first and second are present in every type
that is called  bronchal b-:mhhg the third and fourth w7y
comiderably in different discsss conditions o
deacribed as glving bronchial breaths

MNaturally ger:gtqc}mr dcmommr:i hls own aculty of ‘ﬂ‘:ﬁ
and semse o tone  The writ ¢ has used the f llaw ing rough
of thumb —

[ Ove scattered arem of fibrosis and atelectasts soch &8 &%

"
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found In chronke pulmonary tuberculosie and bronchlectmis and
o raluger xingle wres of comprewed soroetimey abo
a pleanal effinron) we gtdnphd:h:!d(acﬂ'bcd Mtﬂc\ndm
londness  That b w Pitch +

O O rasmsliares, rg  over the potm ol occhurion of »
bronch fitked with new growth o forelgn muterlal and over «
Larper area 1. « In Jobar p » hne
comparati Iy Pitch + + loudnen 4

I O ¢r 3 anvity connecting with x patent bronchu we bie
Pitch + + 4 Joudnem + +

Here the pitch n so much by thit the latener ha the
senation that his paticnt w now bloning over the ond of & tube

nat through 1t

What now f Hows i buflt on the wiiter  thab thar chet
diseeser produce interference rith normal brathwdsbyglﬁ
exima sounds which can be reduced 1o 3 ery fo basic 1ypes
that what denotes the individual disesse process producing them
i thel position of onset and nterity during fesplaton This
thests bs bullt on & comsclows eflort o r twenty i yoar of
obseriation to rrelit mtendl ¢ study of these somnde with the
cocrewponding ultimate dugnoss It follows that fts dafinithora
and consequent statementa w il 1 many sppear ro beg the question,
e 1o othert to be dogmats  They are not ment to be so they
re stated #s the wnite has emploved them 1w hs peactice and has
atrempred to teach them o mdente

Every srudent tho K aoquure the hublt of litening mtently o
the whole phate of impiraton while the patient tles long quiet
breaths  throagh  the

mouth, so that nobes BAGNOML  ANCHIL MCNITITIDS
of pasible nasal obatruc e ik
nmdnmmtcrfm THODAD m:m
With the breath he

shoald try o amem the mﬁ m
lmg‘ch of eplaation e raace it d
wtha sew to dhrding

% tomcooly § wbhe I'e s FRAOEY o)
vardly it ¢ pacta

1wl we shall efer o

wthe broachsl,  bronchul yramm  wnd ]

parench
maroas phaves  The writer bebes es the student will beabls to place
aboormal soeundy m accordance w th thelr cassatly  dieases 23
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these affect the bronchial andfor the parenchymatow stroctores,
We hear the sounds known a5 sibill in both bronchitls od pal-
monary tuberculosls but wheress In the former we her theo
matnly in the first or bronchial phase in the ltter they are makly
tn the last or parenchymatous s Thus the same actual sound e
be of very differing lmport to the examiner and the patient.  %e
sec why it it s0 eary for a case of active tuberculosis to be fnrer
preted as merely bronchids

There appears to be comiderable confinfon In the minds of
many students becswse they have no clear undentanding of the
tro¢ meaning of the many described abnormal sounds heird inter
fering, with srwpination ~ They are so subdivided In the umal
teaching that they lead to confuslon  What is read by one piys-
d;nu(}-eonlym:c-lE\nfwlytubcrcu}orhmvbcmde
apother as evidence of a [ate stage of the dhease

For all practical pirposes the writer belleves that sdded somdt
can be reduced to three mafn types each with the partirels
significence of fts ;md:rlv:\‘g cape  They are —

ttations fime coarte
() Stbili and rhonehl {coarser ribill)
(1) Riles fine medium and cotrse (comsomating of metallic}

1 Crepitations

If the name crepitation be confined to a sound which b
dry quality to the ear we can correlate ft with fibroabs 16
fncressed deposition of connective thue which we hall ¢
ocmmmndandmucuu(d:rrdmﬂertﬁe:ccfhﬂﬂfl}?‘"‘
patho The breath soundh are now so that ‘*_[‘:
individual cqmponents appear to be & series of dry crackles ‘
coarser these sounds become thelcunmmtobct}rdrumnk;
They will indicate to ws  permanent stroctural Wh:id
not Temoved by cough & restricting material which Thes
the bron hi and attempty to Interfers emmmnes
with thelr matursl expansion and
ekmgation in respomse to the act of ‘wﬁ
inspiraion  In the pleunl cavity
fibroals 1 the rewult of adhelon Fia 4. e
bety een plounal surfices We wun A Vinth pet of cxgh la
beu crepltations therefore at two B With Sheoes of beg-
polnts 1n our exammation are

(x) Fint thev can sppear by tho act of coughtng  They



37

N 5
& r.%%o,%
mw.a %6%.%,wm ¥ Muuuum.%.:m
: %ﬁé@%%h iips i
FFivian  isy] “¥lasis .mmmmw.m L
w}% &f%\b% § .%T%m. %_.nw i NW .%%
Ny T m&mw.ﬁm mﬁﬁ,m % S Fias 2
N eI 354z Ly
%PW 57 %.Mhd = g £ W%h i
TR ﬁ&%m )%@i s
3 Mm% %m%m m”% quuﬁmn %m%%
y e m%ww%wm%

N
X



38 AUSCULTATION

and remains when they appear  As alresdy stated the crepistions
are Indicative of a change mt will not rco‘:de, that may be maked
by cmphg-la‘na later but may aho Jead to much more seriom
demage 1f the prime cawe cantinues  If we read fto them the
lexsons they try to con ey they will i us In prognosh o well
in diagnosts thus thelr continuance in the mid-phae sfter the
apparent complete evacuition of & Jung abscess warms s thet oor
E’dmthmt yet clinfally well that » so-called recurrence of

abecens may follow and that what i really threstening b3

bronchlectasts by tavol of the bronch

q

2 Sibili and Rhonchi

Thess are best interpreted as indicating mELmue \?’VTU:]C&:
the paseage of air through bronchl small and
S e WORCH little motsture lnthurrrrugleln brmdd‘:ﬁ
.__'l_,_z__,_L Emduce siblls sdll mul}c;:ﬁl;hmﬂ;
ronchl under contraction e
g A nme somd  The qualtey of the sound
YV doey not differ by the origh of U
A. Bronchme, obstructing matedal In other words,
B Pukocary tubercakss.  wo can hear sibili that are due to st
ping of the cillated epithellum in acute bronchitls and bl that
are due to material entering bronchl from breaking down par
chyms in phthiats we hear them in acute xsthma, bl'ﬂ‘;
even the natural moleture normally removed by the wction of
clla cannot be dealt swith the last circular muscular fibres &
contracting 80 severcly In th  terrainal bronchioles -
1t therefore we apply our scheme of dividing frapiration
three parts we can correlate sibili and rbonchi with thelt patho

logical camse
In the first phase they will be bronchtal in origin they indics®
bronchitls and bronchiectmsh oun
In the second phese they il be  bronchlal J‘.n:dl
Wo are Iistening to diseases which affect both =g
og broncho-pneumonta that fs resolving, and {:ﬁcm‘b“;
discharging  In the first they will be over a comide
the lung, in the second, they will be localtred 1o oige
In the third phase they will be gnvmrmdwmlmmw‘i[ o
materlal is entering terminal bronchi th lng ‘]H{( et
tuberculows deposlts that are camseating  Now the
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and force to mid tnspiration and then falling off toward the
end of insplration  We are hearing discharging Lobules pourty
their liquefying pneumonic exudate into the bronchioles
mLcm. more Insirtent and coumer in the dischargin
g abicess although they are confined o one area a1 agme
thote heard In the diseminated disesse of broncho-poeumon
They become more and more comona md metallic wher
bronchial blockage has led to breaking down of the lung schsnct
In 2 case now going on to chronlc sbecew  We hear now
the same sounds we heard In bronchiectasts There we hemd
Lbembﬁhmdbavedukg?utmlntcmltﬂndwﬁmorbmhh]
phasc and they were heard over a fairly large area of the lmg  Now
we hear them tn a localized area and most intense in the mid phse
of lnepiration  The same pathological process is at work both
conditions In bronchiectasts the disezte progresed from te
bronchus into th parenchyma in hung abscess it progremed from
the Parcnc.hv-ma to the bronchuy  Chronfe hung abeces & aalys
[ ired form of bronch .
In both cazes a1 the disease progresses the riles get more 3
more metallic in type telling s that communication betmeet
aviation in the g and an enlarged | 2 4 1
branchos is now esablished IR
In the last, parenchymatous phase we  Fa 45  Malic mia 8
find them in pulmomary tuberculosl e
“With an advaneing lesion they slowly replace the sbill and rhonchl
of lemer obstruction while llke them they aro due to materl
ent ring the terminal bronchioles they are now due to
breakh\gdownofﬂwparmdl{m.l As the condition gocs o ©
establisted cantation the riles get more and more metallic,
thelr crescendo of somd st the ery end of t¢

tration
mm scheme of Interpretation of added sounds by wmmed w;
Flg 39 which the writer has found usefal fn teaching gn borp!
cases for practical demomtration
Two examples will illustrate diagnoats from physical el
alone — of the
1) Chronic fibroceseous tuberculowls with caritation
right lung upper half The
f reulow B t In most cases
i vl ot v AP
le

right sterpo-mastold 1s s
nf)hvmlmt over the whol the tight skde dullness in the uppet






SECTION 111
CHAPTER VIl

SOME GENERAL POINTS AND THE VISUAL, OBJECTIVE
DESCRIPTION OF THE ABNORMAL FILM

In this sectlon we shall pather together such changes from the
nomluwc:hﬂmlngreﬁhmofdlmd.bmdtndml
i the section on applied pathology It Is possible to group thea
under thelr main characteristics  For example most diseases of
the lungs have tn common an Inflammatory exudate filling Jobaks
ay & result of irnitation of thelr alveolar walls this common proces
bas a common homogencous X ray shadow It Iy dermer than that
of thickened plustic pleurisy but far leas deme than that of atcke
tals It therefore Fo]lown that the shadows seen In these thret
separate conditions are all objectively described a3 homogeness
although they may by the experienced eve be correbted with
thelr ind! idual underlytng dnloﬁy eapecially If they are stoded
fn conjunction with the cﬁn} I details  These should aiwa
lccom[nnythertquutfornrcportmthcﬁhndlparkut"}‘"h
not been clinfcally examined by the reader In other word 3
ﬁlmrcportlbouh{bemtwupam the fint a vism} objecthe
description of what is actually scen  the second an oplnion oo
camse

It writhoat that anyone attempting to gl ¢ &

tn}ogr:x:n m I.h’to!ﬂ“%lﬂ\ must )‘:"e an extensive knowkdge

the normal and of all normal sbnormallties  Reference
been made several times to difficultles that can arise by the resd?f
of a pathalogical cause into the norms] abnormallties oi-coﬂ;:
or simple calcification of the costal cartiliges Even the ol
experlenced obterver does not desphe the anletance of &
example of the normal

THE VISUAL DESCRIPTION

Some general rules for guidince may be set down

(1) Read every film, according to 2 fixed routlme
gtvmlnd’:cduptcronthcnomlﬁlm

a '

such & thet



SOME GENERAL POINTS [x]

(z)hmpcming n the trachea, h art and diaphragm not any
G h:\th hn:;-:mlookﬁmfo th  emel marking and the
lener fmrure of the right ung, nol any Increase decresse or

fn ponltion ruch 1s bunching o splaying of sscular shadows
ma?!)acﬂbeuboonﬂl}ndmmrdh:gl thelr basic types
remembering that m front of them  bebind them there may be

Streakfiess & the name pplied t meresses fn the normal hung

Homogeneous shadows are those which do not alte m their
cvemmess throughout thel cxtent lthough they may lte tm
density they donotd so suddenly and iterrupt:

Non-boroogencous  hadows are those that alte ruddenly m
demalty at one rmrepomndlrmxd\cutrhl extent
shadows ba more o mcum-cnhmg lmitn I
thel centres ha h
dudoms areaa o translucency Slmlhr}y thei  limitmg
boundarics may combit of one ther fthese typa f sbadows
These hadows will be described m more detail in the next chapter
(5) Give the nze and shape of ndividual sthadows may be
m ldple lrge o small well lldefmed
along th lines { normal markings conffuent ¢ patchy ound

oalo

The term ! mo hu&mmtdhducﬂptiumu[lhdm
It conveys th ¥de

In this sense It can Jyzomh..bﬁ:ocmmw Fim of
unconmplicated brooc! a Itubtrwnr_rc&muwdm

aen

mchn-refoundlntbeﬁlmofpulmoturymbn—mblh ond some

Interpretations confine 1t to thn meaning Itht}mrcfrnno(:
word to ue o bemg i the literature half d
mterpretati  and with no accepted definidon



SECTION 111
CHAPTER VIII

SOME GENERAL POINTS, AND THE VISUAL, OBJECTIVE
DESCRIPTION OF THE ABNORMAL FILM

In this section we shall gather together such changes from the
normal ax we shall sce In cﬁl.rmofdllenﬂdbuncdtnﬁ
in the section on spplied patho It ible to group
under thel nu]n?}ﬁnctcrhdubgyl:or c:nPrr;I’e rmost dwewts o
the lungs have m common an Infammatory exudate filling Jobaley
s 2 result of rritation of their alveolr thiz commen proces
b2t a common bomogeneow X ray shadow It t& denser than thxt
of thickened plustic pleurtsy but far less derse than that of atelec
tasls It thercfore follows that the shadows seen In these thee
scparate conditlons are all objectively described as homogeneos
although they may by the xperlenced eye be correlated wi
their individual underlytng pathol especially If they are
In conjunction with the clinical detatls These should abwip
sccompany the request for  report on the film of & patient who bss
not been clinically examined by the resder In other word ¢
ﬁhnrrportlhmljbelntwopam d\ﬂﬁmlfk‘ﬂld”‘ct;:
description of what s actially scen, the second an opinion o8
cause

It without s that an strempting to K¢ ®
o mlf::n an nbtnrm{lmilm mn-tyl:‘:: on extemlre bﬂ'kt
of the normal and of all pormal abormalities  Referenc®
been made several times to difficulties dﬂ‘;:ﬂ “1'1’1""7 the resdf
of & pathological casse Into the normal il
o nple cotctication of the costal cartlsges Emd";‘j

rhenced observer does not desphse th amistance of 2
example of the normal

THE VISUAL DESCRIFTION
Some ral rules for guidance may be set down —
) i every i, ac Cording to & fixed routine sach e
given In the chapte on the normal film

L 1



SOME GENERAL POINTS 63

(2) In reporting on the trachea heart and diaphragm not any
chamge fn sz shape and postiion
(3) In the lung rones look fint f th  emel markings and the
lemer frmure of the right lung noting any increme decrem o
in position such as bunching or splaying of ascular shadows
(4§ Describe abnormal hadows sccording to thelr basl types
that tn front of them o behind them there may be
thadows of normml structures  They may be comfdered under
five basic types streakmes  homog shadows bom
geneons shadows ring shadows and millary hadows
Streakiness 32 the name pplied t Incrrases in the noroul hing

Homogeneous shadow are thosc which do not lte m thelr
crennem throughout thelr extent  although they may alte
density they donot d mnddm}yludhnu-n;pturﬁy

Non thadows are those that alter mddenly
demlty tone  more polnta throughout thel extent.

Rng shadows ha  more o lcnmmm:u:nbmflhmu In
thel centres they may ha e bomog o pon
sudows o sroes of tramsluc Stollarly  thelr hm tmg
boundaries may comist of ano er of these types  f shadows
These ahadows will be described m more detall n the pext chapter

(5) Give tho (ze and shape f trdivklual shadaws they may be

maltiple lirge or small well  ill-defimed
llo:;gﬂwlm f normal markings confluent r parchy round

o L

The term * mottling  fa often waed in descriptions of thadows
It conveys th idea of a mixture of and non-opaque rem
In this scnee It can apply to sxch s occur in th film of
mmouq;lntcdbrml’g-prm:mh, Te s however often used o
describe & mixtire of bomog: end oo-horog wreas
vuch & are found tn the film of pulmorury tuberculosls and some
Iterpretatons confine it ta tha It & therefore not

word to 1ee 3 bemg In the literature balf descriptve and
mt rpretatty  and with no accepted defnition unde  efther
beadmg

ey



CHAPTER IX

THE INTERPRETATION OF ABNORMAL SHADOWS.
STREAKINESS HOMOCENEQUS AND NON-
HOMOGENEOUS SHADOWS

Berors gl an opinlon on the diagnopls of a patient under
review the a:i:;lglner LEnuld now Irupccthgndnc flm moP:e closely 2t
about 1 foot from the viewing box and then go back slowly toa
distance of some 5 or € feet The writer realtzes that this will
not make the film sterenscoplc what it will do b to make Indn
dwil more opaque arem within a shadow that looks more or ks
us on close Inspection stand out sgalnst any bk
cotimon to them  Unfortunately this polnt cannot be
i ted by prints but only by the study of films on viewlng
xXC8
There will always be the difficult cases where shadows arc
confused or Iu—dclﬁed that thelr mnderlit:\g patbology cannot be
dfagnosed  There i no such thing s the typfcal for every
disease there arc always Individual differences  Furthermort,
we all understand that X ray examinati n fs at best only an accenoty
to general and l})cchﬂmd physleal and laboratory Investigatioss.
Comideration of the general condition, the temperature the
blood-comt cellular content of effinfon and the result of bronche-
scopy and blopsy may have to come Into the summation of the
interpretation * together with seral hlm examination, before we

know In any one b Il casc whether we are kooking st 3
lobar atelectashs which bs basically post pnewmontc pau-qx‘fl“"
or duc to caretnom  of the b There are, from

the experlence of varlous dbease conditioms a1 reviewed under
applied pathology certatn guidances to be had If we bokrl;'
more closcly into the main of shadow defined In Eben,d
chapter It b understood of course that while these are
Individmlly thelr accompanying shadows and the c\ldmoeﬁ‘
interference or non-interference with other tructares of
thorax are read with them for fnterpretation  Thus the shadows
of pneumonia and of telectusls of the right wpper Jobe are
“



STREAKINESS (1]

both in type but we ha  scen that there 8 no
change In the blood supply f the middle and lower lobes
poeumonta, whereas in t lecusht there h aphying  f the r blood
supply since they have becorue  mphysematons

Streakiness and Absence of Normal Markings

Decrease and ncremse of normal hmg markings are equally
important  Decrease B found In pneumotho ax  cystic disease

of the bronchi and emphysema  In poeumothorax the lom of

markings appears outside the lme of the collapred lung, while the

b offsct by Increned within 1t W th crtic disemse

soroe faint markmgs of normal in front of or behind the cyst

:fu‘y}::c.nkxull’be;m but )muzh::mwhl:d"“
tremslucency thorax  Often are w

epts defint lrx.rmcrnmnurkmgluuubdct}mc)u &uemprwumhrxa

collapee of surrounding bobules nd the crowding togeth r of their
normal struct ral connecthve tuwne and blood
With emphyserna there n decresse o small or large s em
of the 1 m Increased translucency of the aflected
\V‘rtreun%ogldi:iblcwn:bnu-ﬂ'cc&d a mth gruut:l
cmplrysena f chronic bronchits or m the  asto-phrenic angle
f the upper lobe d ¢t lawer Jobe telectrrts
the faint markings of the rapporting structure of much-distended
Jobubes can be scen  Such  film disgnosis of emphyserna may be
of great import to the patient  As lresdy stated if ¢ s not
2 t X ny awe t ordimary fifm examimation
1t may calt fo b’tpfddpplmt_nmh\lz!m by liprodal injection or bromcbo-

scopy
Increased streakonom is foumd in hyperemia e ball see how
Eyperzmla 1 the fint ind catton of acute bronchith mnd the
constant accompanirent 1f not the bas  caue of chronk bronchl
th W hn reen too that w t t look for hyperemic
markings tn 2 fueg und r cal Ton pleurtsy w th  ffusion
d how w st smpect cotsolidation of th kg if w  do not
see them
The distinctive feat e of all shadow conpoting fibrosts s that
m‘m n increasmg rellef of we  bnery Thg fitm ® we po
o 10mo § feet it This charsctenstic they share
writh those shadons w huve ramed nom-bo In chronte
brdﬂd\hﬁdwymnlnmtmnmbly d;g::t lines e tndscs-
tng that thera i tncreae In perib onchuial connectrve e cxmed
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by the hyperemia of lts vessels ~ With hbrosis we may see corro-
borative evidence of the true pathology in disturbance of the

normal poaltion of other zable structures ¢g  chmge s
the posltion or demlty or both in the lemer fmure rhe of the
di and perhapa displacement of the heart and medbatiram

in such o disease as bronchlectms A we see strealinos
perhape dissociated from the wrual normal markingy In carcinoms,
expecilly In the nodular medial and banl types  We find it abo
with or without discrete nodules in the reticulations of slllcoshs
when we are viewing the congeated and thichened fymphates
amoclated with this disesse

Homogeneous Shadows

These shadows when in the lung result f om exwdates d
deaeration In the pleural cavity they are due to exudates and
occasionlly to traneudates

On the whole it can be taken as a safe rule that homogencon
shadows indicat acute lung disease  They are found fn pneumonit,
broncho-pneumonta and in the acute progresive parts of tuber
culons lealons  Thelr varution In demslty can gi us a hin o
their underlying pathology ~ Homogencous los of tranalucency of
leser density s found a5 the X ray evidence of Mnflammitor
reactio fn the alveoli  This & due to reitation of the wall of the
cells by the organisma which later penetrate the walls and fill the
cells with t  Such exudate throws & demser but still hooo-

eow shadow

It follows that und r this m of ahadow falls that called by
the name of pn umonits term b Justifiablo IF it bs merely
decriptive and not meant to be speclfic and Interpretatire It b
pot a pathological emtlty It ts the shadow common to €
process Irritative to lung parenchyma belng the axdemz or o
exudate seen in broncho-p i1l abecest,
bronchiectasts and tuberculosts I prescoce mexm that some
specific duesse bt work, g Itmybcdn.}udowo(ﬂcﬂﬁ%

such as we ee In troplcal costoophilly [n every case WO

fpe
ulre serbl films and we may require Literal and
l;gmlmﬂom and even llplodo(fn}cct[on or bronchoscopy @
vl the wierlyg o L
Y are
g we

In 03 F
[y homoEmemu shadow involve the broncho-
» main bronchus or one or more of ity branches I









CHAPTER X
ROUND SHADOWS

Rmve thadows may circumectibe aress of compantn  density
otcompantlernmhtcnc] The rmg f rmation may be at
or ’e type whethe t u thm or
hezvylnmul}m
() Ring Shadows round Arcas of Comparative Trans-
The thinnest of all bomogeneows boundanes bt und
hmg,umnomhun: &5 here 1t conlsts only of the vaible
strands of stretched supportmg tmve round an’ area tn which
Do cormective tiwue strrakmess b acen tha'bcclmemm\al
thrue n—nc_b:dorbmkmbe{::d because the
rn:-hty We-c

tisue B absent by such eress
purrlcuhxlymrduth -out portions of th
upper | bes md:longrhclnfen lower nt 1 margios of
the Jower lobes which areas are maturally wesk In connect!

these bulle someames in the lun fa
chx]dwhoh.nm»crewhoopmgcougb oft n in the
toveards the b and occmioally In ¢h ongemnl
and so-called  emential emph f r

P

rgln.
These bulle do n t look tn anywhe different from  type of
ring mumnmmhmmmaufpuhnanrymber
culorts the writ has watched many of them come and go m that
0Pt of cae whi h seems t ba 6 more thun  rdinary pleunl
fesctlon to the und rlymg dmesse  Some disppear
llq\ﬂck}yulbey.p-pumd but many lea  inth frlow zo0es
kgid which now produces 1 previously
t ares Lbou swounds which we amociated with pleurnt
mh'ﬁx burst f fine crepitanons with the act of congh
They thrrdr:ppaxmep(be the localuzed cnq;hptmnh:;
bullz Lalized pneumothoraces ove  small lesion  the lung

Azmrnmu but il bo outline rounded rathe
tan oval ulcmh)cnngu-ﬂlﬁm-_ducpeofth bronch
These &y ta may be Ingle o multipl eeparate o sppareatly

“
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which ahows that these matertals are replicing the reskdw! alr
and not altering the normal presure which residual alr maintaim.
Agatn in the film of adult proliferative phthisls we bne, at
woms mﬁx of the disease when exacerbations arc taking plce,
the possl znofv.hree}nmogmeom shadows Fint there 2
gencralized fine low of tmmlucency forming a background to ol
other shadows this is the platic pleursy of slow Irrdttion od
adhesion of the overl Lyens u?the pleura  Second we e
scattered arcas on the of the main sthadows they boe e
demity slightly greater than the first, and equal to that of tbe
ca exudite of broncho-pnoumonia Next we see the demer
ho us thadow of tuberculow exudate In lobules where
the le bacllll have invaded bunches of acini to prodoce tree
tuberculows exudate  Nooe of these alter materlly on dinaet
viewing while all three Incline to merge when we look \en
The distant view will however throw nto strong
relief any non-homogencows shadows also present

Non-homogencous Shadows

These are shadows which alter materially in their dcn!ﬁ
within thelr extent on viewing at ordinary distinces and ot
more so when viewed at a greater distance A.llgah’ﬂih""‘;
geneous shadows  which mean acute hing disease we cn Dltmd
u  safe rule that they mean chronic disezse—bronchiectass
pulmonary tuberculosia being the commonest In other “m:h
we am correlate them with fibrosts and o-;i.:cmtm od
the type of atelectasis which results from two proces.
They are denser rmreclu;mcutmd}urdell;”bolklng and wrmally

frregulir In outline may on ¢l nspectlor 'Pr“
L oS acnt et the rest of the abnormal n-l:iduw'uf whick
are but on distant they o oa
mhbcl:nmtdnymmnwnicd y lo rcmtﬂ
emphysema the continual sccompantment of ate B]
i forms  We have alresdy noted that there can be r:;ﬂjz;
h\dt}wrlmlﬂorhrgcmof:dl:’eng,wi?utm ]
h transl L)

acts a2 foll 1t officts the o gaatzed aress ltbmertfonﬂﬁl}’ﬂ"bk
® wrlt an interpretative report of tuberculows Infiltrations
fibrosts and pleural thickening
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superimpoted (see 5 may hive wall ranby B
thickness but sg.ld.nmﬂo.g[ mo)rt breadth thin a if16-inch on lhz-b;
12 lnch film  They ouy contain a fluld level If
writh thelr originating bronchus they can share in bronchlal affection
up to the tepels of bronchiectzats and can sometimes be
in a collipsed bobe  Ordimarlly however In their imcomp!
state they have two definite characteristics in addition to these
stated which can ald ws to glive an interpretative resding  Fint
have 1o associated evidence of fbrosht round them  secood
they have no asoclated medlastinal shift
The outline of lung ahscess which 1s discha gl o the next
more evident hol con ring shadow enc Ing an srea of
comparati ¢ tamlucency  The boundary Is now round { to }-nck
In depth It umally his a generalized hazy lom of tramlocency
external o it and over Its enclosed lung timue this being due to
thickened pleura and on its omc;:fe to catarrhal exudate &
those alveoll which ha e been Irritated but not actwally imwhd
in the disease process The actual boundary ls made of preumoek
exudate and 10 does not alter materlally In whole or in part with
distant vie Ing = against closer nspection It has no surroanding
fbroats It Is therefore In every way a singlo entity In the bog
fiekd o al rather than rounded  lts homogeneous character tends
to remaln up to its change to the secondary stage of bronchiectrd,
its inner pneumon! comtituent appearing to be froren in st
cven while Its outer Ining shoy increasing and decreasing dex-
sitles with advancing Invalon of {ts sepsis Int the sul o
Moreover 1t still remain an entlry and ot Just part of 2

hang
12 lobe or of the lung beH
genenalized invol ement of the particu ob ;e of he % per

tn which it b sltuated o b nearly alwaye t A
culous ca ity  Apart from the acut exca atton of an Ammann
focms a tuberculous cavity B sckdom without definite surrounding

fibrosts
can b vhualired from ‘hlb:;

The average fuberculays savity e
been already described (sce Fig 103) nldu urmlmdhh'\nﬂr
taternal and  xternal borders 1s rregular 2 u‘;‘{;mﬁbmh i

In Its outer rone with cvldi:le ofhf:brv-h .
organfzed and col lobules that are fused

ngaqnuc form Itx wall which stands out in bold relle tl;-‘dﬁw“
viewlng 1t is teldom the enly evidence of diease in

It mav contal afluid! el Whlchxh)nlu:lmmogcnﬁ:‘;m
writh a stralght horizontal upper border but a flukl lex






2 ROUND SHADOWS

will therefore be the amoctated fibroah fn and aroand Its
e mupphying

The fi is therefore never Like the st In con-
genital Tystic disease - hich #s affected by acute bronchith the
cyst does not stand out sa clearly against its hachground and o the
tnfection subsides Is all returms to the characteristic thin outliee
vith no resulting fibros!s round It

There is a type of wlich starty In 2 small
bronchus and invol es tl e parenchyma through tl ¢ wonchlal wall
to produce & single rounded shado It can resemble an Ascmana ¢

S
|
|

F 0. 47 Nodulir Carcinoma,

focus so closely that It may be imposil I (o dlagnee It whh lrhlf
fulleat radialogtcal examination  Only serial I‘Iuw rna{-dr\m(m y
ve the true dlagnosl  as happencd It case lustrat
we er  uch a shadow Is basal and though Itk mhlvﬁ.}:d: -

cous 1 much mo ¢ demc than the Avamann sfocn
streaks connecting It Inner bord ¢ with rhe;:num s 0k

An acute l#lbﬂ, often o al rather
the clear outl ne of the Ammann { focw mddonrmn‘?:rﬂ(‘:
againat jts background on distant viewing  Seen st

\
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The hydatid wili be found to collipes with lung tiems  while the
others retatn thetr previom relatl ¢ powtion to th mediastinum
od the thorax

Am edmbcrculomfocmhlmhh}vtoumdﬁ'rulry
u cl hilar will be evident

Scrh]ﬁbmwiﬁd.lﬁ' erentlate agunst an Asmemn  focis o @
abecess  During the period when we expect changes m the hanly
outlined abicess and n the lea ~cut Ammarm s focus which began
bymdlngmnlgahmmhckgmrdmdbmt lewing th
bydatid will cast same deme homogeneom and roimded

;

Ths sam  characteristic of rematning static in size and dennty
for considerabl period will dind B of multipl hydatids
Emd}edudamofmcmun o if thete are confined t

right lower lobe  They increass  density with d ffler m
d:z -ndgrcrwnud.lly U.n.ul they  inbirge numbers which

appearanc  they can prod
;b; nﬂdmlylﬁ)eu-mbodl \mgs te comstdered n the next
er

The conjmction of tuberculoss and dlabetes can

rond thadows  Two pomts  d in dlagnosis lhey'mg e well
oo dtant lewing egamst sorroundng mphysema end they are
confined to the upper and mud rones
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right lung and In its lower lobe It can vary comalderably tn sz
Naturally if hydatid cyst is suspected precipitin - complemes
fixatton  Casom and blood tests muwt be done  the majorty a
cases will gl e a positi ¢ Casoni and an eosinaphilia

Multiple secondary hydatids occur wsually in the right lomer
lobe and a3 they are comman results of nupture of 2 .i‘-;h-mh
abscens the [i er must be examined and speclal attention pakd to
the shadow of the right dlaphragm this xh:'i:: w Hl often be rabed
or dome-shaped or Indefinlte In outline

As agalmt the 1ingl  hydatid we may ha ¢ to comslder the nre

true benign_chapdroma  and the occastonal oo and
dermold which appear to be in lung timue ;‘;ﬁ%‘ AR

F1o. 49 Dermold of Lung.
thres may be rounded clearly defined  deme and hon"’ﬁ' oS
While th)«: chondroma goes on to hard entral areat kch are
from which it

very d nse by omification of th cartilage remnant h
dev a1 agalnat th peripheral demlty of the hydatid 1t 37

be necesmary for differentlal diagnosis to induce






CHAPTER X1
MILIARY SHADOWS

Numerous or uncountable aress of lom of tramiucency
appear In certain or in all yones of the lung fields  Interpretation
ot the under | camse depends to & very great extent on the
quality of the fi Lally on Its penctration  Thiy Is ane remoe
vhy 1s still such varfance on the diagnosis of ~ reticulation,
which may be read as present In a 20ft film and be entirely absenton
:hchard flm  Any film of any direxsed condition i necesarily Lie

flm of a rormal 1 a of stroctures
10 that we may be :;‘lgtn ul;nblc mpglﬁemmlhﬂ shadons
unless we know the patient s past history and in particukr b
occupational history indeed without serfal examinatiors we may
even then fail to e a matisfactory differenttal disgnosis e betweer
mllmmb‘h |ll.l£m_ll siderosis  With thi cautios,
however e may fmd It powible to glve  reasancd optnion I we
take the following five criterfa in conjunction the predomtumt
distribution the stze and shape of individua] shadows  the dm’:g
of these ahadows thelr type of backgroand and the clarfty »
which they stand out against that background

Only u{mu of the more wsual conditions will be comkdered
Such conditiors as bygf side and obestorh are 100
speclalized to warrant discrniton he

Acuto Millary Tuberculosts

The scute form of millary toberculosts gives & stndard
which other conditions may be conaidered  Both lung fel o
conrcdlnemyme&umapcxmbacwl:hdouwhkh\“’d,
tize and al became they are photographs fn different planes
the catarrhal resction to micrascoplc deposlts of tubercle HT:Z
are crually at most three millimetres in thelr largest axk a—e
dual shadows hav e light loss of tramslucency but are fd:ndx
ero vded togeth r that no long markings ere vhible w
resule t}ntthe_lrhackgrom-.dlppcmundlrtyoﬁ"hh!
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carey there s marked enlargement of hilar plands wnal]
evident on one side  This :g\:gc of the dbﬂﬁ: I bcntrdc{an;;
& aletfied millary tuberculosts

Bronchlolits

This condition 15 a blockage of the fine bronchioles o a resalt
of thetr Inflammation 1t can occur In children with memles o
atany geas plication of inft orof p fng by frritmt
gucr such as phosgene and chlorpe  When the blocksge B
complete there ks & resulting cdllapee of bunches of air cells which
t.heymp'prly If the alr cells re-expand 11 a consequence of the
clearing of the bronchioles o ultimate damage to the mt
will reanft Tt may be that In some cises In children the reeover}
Is more apparent tlZm complete and that thiy produces 8 cylindn-
cal enlargement of bronchi which #s later interpreted & cer.gdi“l
n or Where memles 1 the prime camse the majortty o
e E’:\v o rmarked cofncident enlargement of hilar end broncbial
glands
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o exactly Imlfar picture  Bronchiolectash Js a \ery common
end result  The dustribution | Imilar to that al cady described,

F1a. 53 Hara patient xa Frg 52 abx monthe keter

but Indl Kua! hado vs are much more clear cut  hil - permanent
arganlation of th  xud t gives a more opaque shadow in whick
we can find no ce tral dot |

Broncho-pneumonia

Broncho-pneomonta 1s unlikely to came difficubty of I
predilection for the lower zones to Jts tendency to fo

o
the



MILIARY SHADOWS 1)

) Itnes of th bronchi and to its comparatively rapkl changes on
serhal film between the hilum and the periphery

Fra 54 Bl lowes lobe bronche-poeamonte.

Sfllcosls
Medical | terature has contatned mmany dicue! late on
retleulation which b stated t be the first srage of L

exposure to small amonan  f slica carses il
tearing  the lymphatiaa which re therefore
t Bminat it The reslt b blockege of |
d this appean firit t the bifurcationt



& ViLidpy SHADOWS
dots of sllic, sccumulated af hy bifurcatiom Experts uay thay

¢ co; te ograph of these doty Dlmln'"Pﬂ'hqud
Larres of the lunguhlchanghc on a soft film that frst sbrormg.
ﬁty kno vn as r tulation

N

g
Fio- 55 Reveulinos end exrh coclaconce b boesmatrs

When definlt milury hadows

rpear dense and well defined
nodules are scen starding our ¢

fearly agaimt 2 backgrourd of

|
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emphyrema Such  tage W occubomlly reached qut  rapidly
0 that there may be xtreme d ficakty in differcntal disgnos »
sgatnat one stage of  hronke or of a aalaified milury tuberculosis.

Fia 56 The sodoker siags m  harraatrie miner

Serul films w i then g1 th anawer becawse th nodules will
ealurge apidly to  1ze much beyond that of tuberculoas deposits
and will coalese 1§t wreguler denmut ¢s Round there w L sppear
moach fbroats and murked emphysema and Indivdual nodules may
be no longe  recognizbl
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gof:i Lbcd\sua]dcnunc of the ditewse diatributlon of nodules b a
gulde to dlagnosis  They fint appear in the Fery of the
upper lobes  As they gradually fncrease in noml :h:heyap-pea.r
more and more towards the upper medlstihum fn the Kc:udor
swfaces of the upper lobes and in the posterior aplces of the lower
lobes A3 v e have already noted tr:: hav  a predilection for
the same domal branches of the bronchl e the depasits of phthies

Anthracosts
Anthracosts ar coal miner s black lang 1 a condition choely
allicd to silicoals indeed it may be extremely difficult to different

iste between them By long  xposure to small amounty of stlica

-~
e ]

i
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1,

Pl

o o,
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Fic 57 Anthrecous, carly wates
licoshs eakes place
tn the coal dust the blockage we hane noted L sl
«t the blfurcation of the small r bronchiolex Beyord thl Pﬂl‘::
carbon sccumulates untl it fills and later distends lbc;“:cbm pd
o celli  When present ths Jocalized ditemion cm
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wp to tome fve millimetres in dlamet gt es a characteristic film
Demity of hndividual shadows varies coraid rably  some pearest
the flin appear quit hard  Apical and baal emphysera i wid
to be & charact thitke finding

Fia 51 Anchoacies with typecs] ecph srne

Mitral Stenoats

The appearance of m Lary shadow  n mitral stenosn u of grave
asthey re  wence of a fallng heart  Ind ndual
shadows e rounded and homogencous | the  loss of tramalacency
Close of th film will how that they lessen 1t adily m
every directlon from the h lum to th penphery becase are
the thadow f blood casch ccncnd—oP: " hhrlhado'-d‘cym
comfned and sw Uen and  ontat mmhmldﬂmdudcrw
thrown by th principal blood emel  The ma & d bon Ftrams
focency tn th  medbastinam mJI merges mto generalized
loss of tramslucency to he:r(—l'aﬂure Ik which re
m‘hulmn
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The condition may came difficalty as agalnst pne f
millary tuberculoats or ocaslonally of an acg:rly pnnm::f::l:nh.

Fra. 19 Advenced ool tral steccelt with nudmey dhasckrnng.

but the dense hilar shadow and the gradation 1n size of Individual
thadows which are less clearcut In outline becawe of their dak

background will generatly help in differential disgnosts

Malignant Metastases.
Blood borne metustases of millary form from a pﬂmﬂwﬂ!
s are

autside the lung are arely zeen  The Individual
wually ill-defined blotches of irregular fze and demity  Ocos-
fonally they can resemble millary tubertles o the noduls stage
of pnemmoconfosts but they are usually more ragged in autliee
tend to Incresse more rapkly in size “and to concentrate from
aove domy acds e Gt e aploer ane compared Jp £ ar
Thetr sudden end thelr faslure to stand out on datant
vl because they have no of emphyserma, will
also aid in differendal diagnosts

While this form fa practically unknown as & result of Y
lung mallgruncy & growth may remah vnspspected In one of
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h:gcrbmﬁlmﬂ\lt}mrnchcddx‘}nmcdm th the

ghndt and flooded all the pul 7 ! with

celly mlw!m:ppnnwhem fmmrpcxt hascbv

a lsclyworen finchair net  Thistsdu to thickened lymphatia

\hcnthcycrw or ppear pext the film erd-on W can sec tiny
It a large medimtinal glind f seen this will h lp m

dh{nolh The conditton is knovn as I)WEMILI arcinomatorhs




SECTION IV APPLIED PATHOLOGY
CHAPTER X1
BRONCHITIS AND EMPHYSEMA
Acute Bronchitls

In bronchitis both acute and chronlc there are two changes
from the normal of which ve must take particular note  These
are increased blood supply and more or less destruction of the
toner constitnents of the bronchial wall  The increared blood
supply contributes to our film findings  We have noted sevenl
times that the branches of the bronchial tree are closcly amociated
with thoae of the blood veasels and that the latter show on 2
normal film I bronchitis these markings become more evident,
being due st fimt to the congested blood vemels and Liter to
{ncreased connective thaue round the brunchi sy a result of this
hyperemis

In acute bronchitis congestiop, causey swelling of the mecosal
coat while all th coats becorgk Infiltrated with Lirge. numbers of
polymorpha  As a result thelcllidted epithelium pech off and
mixed with degenerated and broken-up polymorphs  makes n
wtringy exudate on the mucosa to Form the muco-pus which the

ent expectorates  This mmﬁﬁv tends to obstruct the bronchial

umen and s alr a 1o pam It gives vy the stethoscoplc

snds of rhonch! end eibilf {n the larger atd emaller branches

‘These 10unds may be heard throughout fn-

3 = oy Irtion but If we listen critically we find

:zﬁ y are most {maistent fn the ﬁntlﬂd&ﬂa‘

vy the breath sound and thercafter tall off to-
Y BA arda its erd ‘

“This position | frplration {s an joport

Fro. ot dug:ﬁcr sore e agalost pulmonary
4 Brodab  obercnlosis  There ks mo fundamennl

caloms. Afference in the quality of the ofbili d
rhonch! heard In both conditions but the sosnds demoting
wctire tuberculosts do not ppear until tho third stage of Inspiration

-
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cilia  vhich thoald sweep out the debras fo the Jumen, have been kst
%o that there ft moch more obstruction by muterial which b pow
mainly pus from degenerated polymos We see therefore
why it is that the abnormal sounds of are much coarser
than those wo heard fn acute bronchitis but also why we get from
less viscid sputum less Lomy of tramlucency within the lines of more
inflamed bronchlal walls

(5) 1t cayzes small round celbs to invade all the broschial coats
from the mucost outwards Thete cellt becume ln.ﬁltnrrd“z
caplllaries and the quent deposition of fibrobk !
endarteritls of the caplllaries leads to Increasing fibroas  The
main brunt falls on the conniective tuue coat becatne of the long
continued hyperzml of 1t blood sapply

On the ﬁﬁwe can recognlze It in definite white streaks lﬂ
the lines of the affected bronch! conthuuing more clardy
much further outwards from the hilum than any normal striatioes
we iy sce connected with vzﬂtul:rnurkb-g:ornd&ztbcm

atructure of the ) are particalarly evident

amgcr bmmhhlhnﬁlnl;umbwubbugnbo(hdda
only the fact that the heart shadow covers less of the right lower
zone makes them more apparent In this area » the kft
lowe zone  If we stand some distance from th we e see
these streaks give much more evident outlmes to the affected

ronchl

b
Fbrown gives 13 & new stethoscopic sign beyomd the rhoach!
of bronchhal obstruction  We hear dry crepitatioas throughout
impiration which Temam sfter cough  These show we that
fibrotle materkl round the broodml“:
reslsting its attermpt to €
} 2 ; 24 openur;gbyd}e ctof fnapiration  What
Pt P"m only & wupporting e
round Ing and contractfng wi

fotveromminmmmmt
. the normal mo ements of the branchl,

fibrosas.
& ik penbronctml fy pow  comtrictng band  As thi
fibrocks. material Is static not morable =

roucts by co 1t s & st ady finding In all chrpnfc fnflamms
deceser oy(‘ thcugtbar In Jta turn it produces emphysema whrﬂ
we shall discums 2 little later § ¢ the advanced ce)

A still further effect bs thown on the film
utline due to resulting hyper
in an alteration of the normal cardlac © “a”: e

temion  An early sign of this comp!
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ofthemdchmckk similar to that found m the

u'ttduc years  Later comes unfolding of the
nam,wbcretkkbwmeo(dthdl:hmnmwddmmr&s
snd {ywarde s 2 band of ke of translucency which joms the bulge
of the comsn Sdnbmmmaﬂmmhgdmcdh#mpn which
becomes more and more Ineffect! ¢ in it movernents from adan
cirgunplrdm Experience shows this wirranty a grave prognaan
u‘cnprvmd muperior vena cava

Ddthtutwmi mLcemc:iy righ(:‘gincnhfbmdd that

magcstha&ﬂure

Emphysema
The mame i spplicd to what » enentially & distem
8on of the Many types are described (n medrcal literature
For 4l practical porposes in thel soumediat and pitimate eflecr
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on lung structures and through this on the patient two
be diingushed mhmpom,‘ﬂ o e types may
emporary emphysema ocaurs with tempo col
other words the dn)::mlon of the em yscum:\:uheohf:enlg
{s complementary and for # coniderable time there J apparently
* judged by after results ho evidence of damage by the
of the walls and of the inter lobular comnective tiwve w
return to normal  Such a condition 13 found with t
blocksge of the bronchl small or Lrge W shallsee it can occur
n form In the ephemenl collape that often complicates
b (see Fig 62) and in the lobar collipse
torelgn body in a main bronchus s In the coaditton of
Ppost-operative  pneumontia
b The atrophic form 1 amoclated with deatruction of alreols
reakmg down of thelr walls irreparable stretchi to
of thelr elmtic taue and dhl:Pt:gnM of thcngb‘;l:;dlngmm
which knits them into lobules and links them for support wlth the
ribronchis]l connective tiwue It reuls from two prime
ictony finst @ weakening of the wall that occury fn aff chronic
Ubestes such as bronchith  bronchlectaais and tuberculosts and
tecond a distermon from continued cough that destroys alveolir
elastielty by the constant stretch of forced Inspiration and expin-
ton
There is an Intermediate form that occur gcnenl!zcd tibrosh,
which produces us g lized but slight compl ry d t
of lobules from shrinkage of thelr mupporting connectlve thwoe,
We shall note later how this ocrurs b pnemmonia which heab
alowly and badly by repalr instead of regolution Imown
preumonic fibrosly the condition commonly Lﬂ'dccn:’fh V;lb‘:F:'
one | Th contra ribronchlal tixsue ont
of th‘?ibulu brlngiit;? l;ucnl[nd stretching of the elatic
thssne of the individual lveoll but It can also become 5o much
thickened that It crushes and destroys the alveoll In ity neighbour
bogcnmplemmhrymd trophic

hood  In other words we have
R here th
Aﬂfomnofunphrsamocc\n‘nmmlgw ere the upporting
tiasue I normally weakest  This {3 why c'hmgb.'lrlwtlllj
blow out in chronte bronchitls why th lower anterfor edpe of
the Hght lung so readily distends when the middle kobe rollymes
to fill in the vacated by the 1 be 1t the remon
too why with the collapac "of one lower lobr th other one %
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readily bulges acrom the anterfo medinstinom i sn sttempt to
take loplace  The lack of support #4 the caume why we ocoanonally
wee bocaltzed erophyserma over the pices of the lung that
rupture without bvtumumeuflmhnmdprucntmwrﬂ
strpl  spontanecus pnewrnothorax Jeakage of alr mt
the pleuntl cavity (see Pig 12) It & this same natural weakness
that w{ll cause the outer and spicent  uffer first In blockage
uflhcupperlobebrtl\chmuﬁrlob les collipse  ery emily and
10 lose their rastdwal alr  Thus t b sometmmes pos ble to see
slight loss of 1 y foeven, b g type n the
oater infr—clvicular reglon quit early In  cme of carcinema
the upper lobe bronchos
d}w bave already leamnt how elistic tisaue allons e pamson

1 ultﬂ:uond:m mocular stret thro ut th
l:mndfl?lu—ec, bow it fmally conﬁn:-Chd;hg mmutghc‘:f such
exparaion by to network t rminatrons round th  fveoll N the
sction takes place when ysema s present  Aftected
h.rvuhtt}\r_fl:powcr fmmt - F mcmuundvam
distenskon They can be moved only bodily being dragged by
other unaffected lung structures  Hence the heaving non Lt nl
movement of the lung bases tn chronic bronchits and the perma
Dent hyper resorance from  coastant won, whi h b a
tympany definjt bcyvndtbatoffrmmdonmmml
tmoe  Prol exprat ry fT rt ha to be expected from the
rufferer nature s ttempting to f rco wr ot of the blown-out
vakla W eo why expiration B now equal In length to o

than toapiration
venels In the al coll and in the upporting cormective

thrue of lobules are drawn out mto thin structures and some
we occhuded ltogethe  with two renults t theren  Iclous
crcle th septa cammot 11 e without blood supply and so break
still furthe  pecond th Darrowed  esels In th  alveolir w lh
resiat the pulmonary circulation and 10 reflect on the nght he rt
hdopcntr:w—aym 1l the stages up to congesth fallure:  Close
Ewpection of the filtm hows  correspondimg h th
monary art res which are swollen and vident much furth  out
from the hikum tn the normal film

The remson bs not far t seel.  Such draggmg ut and occaboral
oblteration of th capiluries in the | eoli walh meam that less
blood s open to th residml alr there f3 conkderablo lomentng
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of gaseous interchange lem chince for the liberation of carbon
dioxde and ity replacement with gxygen, At the rame time there
1s less movement of the alveoli they camot et the steady renewal
of residml air  This 8 the explmation of the cymoss of the
chronic bronchitic and abwo the incresing cymorts in the
bronchial asthmatle Hchuﬁ]eaddeddLﬁ:ﬁtyoftbemumhr
contraction that brings closure of the terminal lamea to the actom
We saw the reason in discuming the muncle fibre structure of the
bronchial tree 1t ends in circular fashion round the last recogniz
able lamen at the entrance to the acinus (see Fig 21

The afterations on the X ray hilm of an ad €136 are TOW
eanly visualized  The nb inter-spaces are widened  The veslcks
wre fewer and larger than noomal so there b an increate of trum-
lucency by decremse of stristiors due to thelr walls  The pa-
monary vessel markings are more in evidence  As there b Jem
venow return the heart is smaller  The dlaphngm i flttened
a3 the blown-out vesicles press agafmt it We can see the cardic-
phrenic angles opened out md to percomion we find moch
decrease tn the muscle movement downwards with Inspination

The continual flattening slowly brings paresh of the mincle with
comequent basal stasls of the sccummlated debris



CHAFTER Xl
BRONCHIECTASIS

BrONCHIECTARS means 2 widening of the bronchial tubes  This
may ocour over  length f the bronchus In th form called cylm-
dricaal or be localmed in the f rn called sacculs It may be

m the scrse that it v complication of a prior
developroental abnormality of the bronchs but recognized

8 belng frinkly an acqu ed cond tlon  For Its production both
obstraction of the lumen and mfection of th weakened walls
e necrmry  Became of the lubillty  debo t accumalat by
g Ity and stasls in the dependent pars f the hungs w find that
most cescs e basal but It may appea 1 any part f the pa cn-
c‘l‘:{::‘ndmmuka{blodage Tu lymg bronchul lumen

mllbﬂm.hmg!lreth\.-lm:rpafiu ha  broochio-
lectuts We shall see that this m cont mual accompaniment of
the grome f rm 7 volvmg th  mam branches of the lower lobes

W now recognire that broochiectzin m not of necemity a Jobar
disete.  Certam segments arc known to be particularly affected
These are the baml scgments fthe low  lobes th  keft mare than
the right the lingula f the left uppe lobe alone or with fower
lobe baal egments and the right mrdd] lobe  Ifothe ngle seg-
ments re discased th y ar ahmost tnvanably the od reslts of
previoos infections W would theref re suspect that bronch ec
tuhs covfined to the superio t of th left Jower lobe had
resalted from  hung abecens n:E:( t

It flows that prope treatment wll depend on proper
dhgnhwhﬁnwuufllmcmgum f the whol bronchial
tee  Liplodol b theref re fjected nowaday unde  screen
beervation 40 tha e operat can emare hiling of every
broacho-pa t

Thtpaﬂngvmmrlzm asil understood 1t t be en Waged |
4 Furtber dev Jopment of chron  bronchitm which hav become
ulccrattee Aft w akenmg th wall by s hronic ty it hn
destroyed 1l the omponents of th w [l from the epithelrarn
0 the muscle and Lnt fibres and ha fimally penetrated the
cartilage to tnfect the surroundung pa enchvma

-
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Upper sinm infection  This s 2 ery common findlng  often
sccompanying an acute antrum trouble Fxpert oplnion oo the
upper sinuser Including X ray should of course ' be obtained
but the following points may ald in comparing the chest flam

B

Fa 65 The rght cardho-phrenx sngle in cpper moa mfection.
The film due to upper sinwslths wmally shows much more homlo;}

nelty in 10 basal shadow  we do not get the same evkience

ﬁehrm: unles the conditon b of ery E\.g stand nlﬁmr?:‘
tinued reinfection of the bronchi when of course ﬁh,:}ml "
developing resultant bronchiectsshs  Furth r the .
confused shadow of the inner third of the diaph ﬁnlo":?[?g
that in the &rdlo-phrenic e W donotscet :,[ ‘mkmm[bl
curving Inwards  We ro fooking at hyperemla of v

A e e :ﬂmnch[ccmh st some diancr (rom the

t the fi
vic‘\rwvrv\;ﬁ:‘wc shall see that the striations stnd out clearly =
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well-defined paraflel lines here and there interrupted where the
cartifage b dlm:rlng Around them we sce small opsque and
hard lookl) which are duc to the collpsed and organized
Tobukes w 1l defined becawne they are offict by others amaong them
which have complementary emphyeema That b the disease b
<tending by bronchlolectasts
The next stage b perf ratton of the bronchial wall and conee
quent extenaion f the sepals nto recognizable areas of parenchyma
Its occurrence b heralded by the t-thowope finding of riles
which mcan that parenchymatous mat ral b ent ring the bronct
I w lsten cnticalfy w  shalf hnd they
in the middle third of the fmplration s
that m the  bropchlal parenchymatow
They rise In Intenaty to tfrom 4 1, 2 4 D
the hnt phase and then 12l oft In the third et A
re due to alr ent rmg bronchiokes 8
1t which catarthal vudat b discha N Lm"FR“
from lobales that hay - been filled wii eoace
lfr:agt first foflammatory fudd which 1 the B m:::\.ﬁ_‘ﬁm
ndrcatbon flrrftatson fth  wals I
othe w rds they are the rlles of localined lung abicess
W can recognlre this exudate on the Glm It hithe ocdema
of mmy radiological report  and i 1w ys homogencons m
shadow” ha Ing a light lom of tramlucency comparable with that
thrown by the bnf rior ena ava In thh partcubir mmtance 1t
mserononthe utr of a more opaque and | Lewse homo-
gereow ahadow  eant by lobales that ha pamscd the stage of
mibmmatory eunlatlon and are now filled with septic material
W Lnow ft connotes ad ancing bromchlectast ooly bearne we
read with It the haract rhitc hadows of fibrosts and organiztion
detuled abm Tt ary with ach exac thatwn of th dhenc
Liter pet demeer .-mmu,g troc septl evudat  and Lter null
show 1] the non- of collipe and Fbrost
What w hn now b cavity in the bronchin commecting whh
@ ty i the lung septic bronch!t re contmuots w th septic
mrexinma To Wintent and » mseveral reas
what e shall find Later b the end result £ hron ) baen
we re where the soptic mg by mbected the bronchn
:ﬂ.\{:g the dheamed broncho-palmarary segment W shall
e that the alesha  talenon ditinct  metalln  omonat
quity  These somh nom prevent themoghost ewo-thirdy
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of the Irition over a considerable srea of
th
lodl.r::.{J Introduced at this stage will dmmt-n:c m&nﬁ
of destructive process here we ahall see anly cylindrca

Fia. 67 Liplodol in basal beonchiectssts.

enlargement  there sacculation, at still another point nof
resembling a bronchas but only & large trregular opaquo atea
cotton wool edpes which merge with the finer loss of tramloeency
that indicates catarrh In irrltated lobuales
Medlatinal shift will be more evident “":-Jw both Sfbnd:,dd phy

sical find} The will show ubbl rum-
stick -epuﬁgc,trpe gﬁ:mwmbcﬁmoreunﬁx{rd and the
foul sputum will contain the clutic fibres of the destroyed paren-

chyma.
Bronchiolectads

‘We have noted how bronchiectasts multiplies ftself {n d-e'ml:wr

form of bronchiol is by the Invol of b

o4
Sach s condition is almost always a secondary onc the lumen hs
been blocked and then Infected l:y:cpdcnnhcrhlhthcbbuk!
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1t rupplies 2 proces which copies the of adult tober
ﬂ w ;hallmlnthcnmchnpa 13 common came
b primary broncho-prrumonta which has not been abl 1o got rid
of ity exndate It 1s always » faf Iy lorallzed condition wnd this
belps s to differptiare Jt & pictore that has  Jements pot
dimimilar 10 those of brovcho-puenmantc tuberculosis where the
% much more widespread into the mid zones
The condition fs not the same Lbologtullycrndiobghﬁy
= bronchlolitis cond.(nhnwh}d:h the chapter on
Milary Shadows



CHAPTER X1V
THE PNEUMONIAS

Tre pathog of | la and bronchop L2 are
fundamentally the wame comhtlng in the interstitial reactlon to
the infecting o m In both diseases the organiems penetrate
the wall of the bronchus to 1 connective tiwue and
by its lymphatics are carrded to the walls of the alveoli which
they first irritate, and Later penetrate  [n this way the pneumo-
cocel of pneumonia and the streptococel of broncho-preumonta
differ from the bacilll of tnflueries and Friedlnder ¢ bacilli which
we have noted are carred direct to the lobules by th 1 supply
Ing terminal bronchioles

The connectlve tissue puta up 1Jaoor Teslstance to the pneumo-
seems to

coccm In the maority of cases th argantm
te the wlﬁr?flu rmlnrbymnchu- such & that to the right
er lobe chos to its origin It finds no protective barrier
:gﬂm-t 1t3 {nvaslon of the parenchyma and therefore rapidly fuvolves
whole lobe  On the other hand the connective tissue puts
up an intense resistance shown fn marked inflammatory resction
to the streptococcus so that it confines the dlsesse to patches of
lobules  We can sce why loba monia is a disesse which
reads from the hilum t radial fashion Ity progress Is rapkd
1 invading army 1 too & and sweeps mslde any light oppoat-
tion it may meet It i3 ponible bowever now and agin to sec
an example where preumonke exudate 1y already dev near
the hilon before first evidence [ inflammatory reaction &
evident In kobules nearer the periphery
The manner of onet explains to us aho the manner of clearance
by ither resolution or repair swhich muat be radaf from
the hilum to the peripbery  The bronchi ha ¢a to recos T
from any slight reaction in their connective tissue before
are called on to deal with the parenchymal exudate which will
ﬂoodd)mmduccnurlcmprodo}m;‘r:th:ipl:l ] n:r
sputum  This mamner of clearance an lmpo
one in differential dlagnosts by film examknation [tﬁthqwm
to that seen In the so-called “ephtuberculosis of chikd
"
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Seral AU ¥ Wil bhetp w0 decde which » 31 d aling with.
Thc‘uctuﬂo‘ \aknrlpvd\)aflr he cmn Pt
q:'\h.\btn:\-lb‘l\‘ il kY weeks o months 0 resoh

od W filea O the film enha and crcmtcd hilar g\:ndi and
perhaps wo ™ Chon s fort at the st of the
onginal infection t wards the perphe®y of the flect & part

Letws try Lot Bow the P4 u f dc\\.o'phgpotu-md“‘
mmﬂrvtkl\\ai\‘\ see ft on fitm \I(}Krthmyre;cﬂm
n the Y the peret™ ¢ of the runt‘-hh\v\“
by the poey an ® wremed yranons & he lines
hial branchiv® due t© t poly pis m the
bronchiat pen n onnect © 1muct
T\Nnuy\xcudcm e out T O7C the ﬂcdrd\ob(‘}uk
b 2 o of crambucent) Ths
hadow © { the same ©7° w \'omt\\nl\w ceparon of 3P
from 1o PP ma 0 ad T hrect; on
the ot we see the ¥ \ouohruu\mmcv ue t
lhrmm—qvtc\ﬁ:\rmuonda\ colar» W N rerth hlum »
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of poly larpge e o and \ymphoc Yt n

sapcctn S reaction The totules 5© fevted fll quuhly
n\dd‘!m\;nd\hn trev b ot the ¥ \amwurh\ them
onxau\ur-nxhanhe ot Ut the  udit m the T

hee

it fmd.um‘“u\ ¢ the andertanding 4 the ‘\\'t)\m\o"K\
cflect the ¥ T i and the h b gt ceabize that when
W mmp\m(dln udat r\!bcﬂ\hcn“-‘-\uﬂ

oal the U8 of the

alveol Med t T Boapxit ¥ the e
\n\h\hcn-( nlmh)u-u-hv\ \dhr\ni\\m«pnlmn
There ™ ™ t \l 1o! re
othpee b and ™ tant hift he st w0
thf\do(\\'n‘drt wame thing, i ted

s to TR OTD
o ho-preumen? wnomplic red humg 3 <o that theY
aretot B untk \npalhogcnﬂ\- ok | fiee and phys
o bt hron bt and akalt phthut to the T
are prowf ™ norct uw saation and {\1;_1::
o lobules ad b from thet \x-gw\\ngn«medw ¥
e the roedizstinum 10 et tow ™4 the part oF
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tho lung they affect so that we ahall find the heart trachea
dh'pl-i:fd towarda them ad the

Once fully developed preumont outlines the lobe anatomnleally
and the demse homogeneous shadow of fts exudate rematns il
the crisis  This being so0 thclhapelnddcmltyhuryonclnbc
murt vary with the I:Eapc and alter with the depth of timue fn
the normal lobe a8 we saw fn our reminders on applied amatomy
The t middle lobe must be defined and demso bekow the
line of the lemer fasure and become more translocent towards
the lower 2one and unlens the lower lobe b also invol ed we must
220 2 clear area between the Jower limits of lom of tramslucency
and the diaphragm becawse this area Is occupled by the lower
lobe (see Fig 25)

In the same way the shadow of lower lobe pneumonta, dentest
in the lower zone over the diaphragm must lessen steadily upwards
towards the mid zonc It Is sometimes confused wlti: that of
tuberculous plevral effislon  The physiological effects to be
expected in these conditions should akru: effiaton pushes the
medintinum to the opposite side where we ahall find norcdtim
sterno-mastold s 1t we look critically at the shadow of tuber
culows pleural eftisbon we ahall see that 1 peripheral dersity b far
less than that of pneumonia and that w  can wnally see the ribs

sand 1 6) 1o los of tramlucency Increases

d:mufh it (see FI
steadily towards ﬁ:e middle of the lung field glving an impreason

Y
of 2 band nmning from the axilla downwards and Insards to the

diaphragm  The effusion 1s compressing the lung and we are
looklngutthc:mlommpmﬁedwbcnwemthhhndo{gﬂzm
demity This s quite unllke the preumonic demity which &

equal at any one level Its extent along a hortrontal line
Here the

drawn between the periphery and the medlastinum
dcmltymmlcncnultﬁuupward: o the labe thins out to los
1t In other words there i less and lems depth of parenchyma
¢ pncumonic exudate

mMax&-{}:Srhw;huﬁl remember the further aid to differentisl
dlagnosts  An uncomplicsted pleuntl effusion will nat blot out
the vestel narkings In the anderl Tung but ¢ rate them
w there is hypermmia but pneumonta blots oat all normal striathors
and s uﬂnl’l;ew derse In Its shxdaws that we cannot ke out the
outlines of the Hbs

The picture of fluld complicating lower lobe Prmnmn.h‘::
pow be readily virwlized for It comblnes both plctures Ton
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the periphery we shall see the lighter o of trambocency of the
ﬂnﬂr:ddum:ghkveangﬁ‘inﬂ)mth ribe quite clearly
oa far a3 the outer edg of the denser shadow amt by the poeumonia
No lung markings will appear in cither shadom  Now the media
stinam will be to-the opposite Jde wherra 1t was rntnlnlﬁ
# the primary pneumonia s licated  Before the R
developed there was no stermo-matord sign now the muscle on
the oppostte ride & under distmct temason
From what » ha € learnt 10 far it folkows that the slight and
temporary shift suffickent w be noted by film exzmimuon n
some v of preamonia s due elther to overdistenlon | the
tobubes by thel exndate or t an ephemeral bloc of thew
bronchioles  Close Inspection of the picture should t ] us which
w are lewmg for the Hect of the former will be traction on the
medintinm without evidenc of ollpae  the fatrer will present
evidence of what has talen place  For examp!  If
thty has occurred a3 omplication of nght upper fobe preumenta
we hall tee a distiwt ke edpe of the deouty | a tharp line
Thi s pro tha the fnguls of the lobe b ok upmarde 1o

plicated preunonu showed normat blood vewel markimge in the
ikl and bower lobes bt now these are splay d out in order to
wrpoly the eroptmermatom tad and low ¢ bober

To phyvical’ {gm prcamonta gives us dulbness due to exudat
A the bobular Intic thaue f3 on full stretch end maintatm the
inspiratory porttion of the bronchial walls w  have no mosement
of the affected There w 1L therefore be bince of vroe
braath soumds E:bn:md:h! breathing will occur s the alr
ent ring the mal lobar bronchus at ity origin Is conducted throegh
the comsoluation which acts i sounding baard

The method of learance of the preumoniaa and the rapidity of
the pmoces # a fortunate faf for the patient  Comidering all
the poutinlitis { complication w  may well mary §that w  wee
s few cams { rehting Gbroets € the pertbromehial and
vaacolir tebar w0 ::Enl) recovered from they nhh\rn::n
mdrhnxdh?urgmum‘ ha ¢ now to deal with 1 tes
ond plema 1k These smatn prodvee tratom on the flm
md they can remamn € 2 comidenable tme They should not
lewd ot to giv  bad prognoss byrﬂdmgtl-:rmnt'\:de-nte‘J
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fibrosts unless e find they are accompanied by the characteristic
crepitations of this condition  But they can produce fibrosts a
we shall ducuss in more detatl Later

The fibrmous exadate in the lobules &s coughed up or absorbed
after being liquefied by a proteolytic ferment supplied by ity accom-
{:..nyh:ﬁepolnnorph it b becawse of this liquefacton that me

r so-called  redun crepitations  of preurrona  1f me
Isten to them crhlmll}v we shall find that they are really aticky
tounds at the ry end of fruplration and ar¢ rales rather than
crepitations  We are hearing air entering the al eoli through the
exodate which s nov  dhcharging 1 10
terminal bronchioles slues

ltmay be that poo supply of polymorphs 1.,2.3
1 the exudate b the haslc cawse in those A
cases that go on to hbross capllladdes ha & erertttstam B
time to enter it before it b liquefied In Fro- 64,
any cave we do kmrwthatﬁbmlﬂnhrephce A Pocanoros.
the fibnn pasaing thro the alreolar B Brovcho-pacomens.
walls and from lobule to lobule causing organization cf the e. udate
that rermains and coraequent shrinkege co Although others
arourd these lobules are hound to show some complementary
emphyserma there will be shift of the medustinum to the affected
s de normal unaffected tusue b belng dragged o er by the Intr
pleuna] premure  Chronke Int mtitial preumonla a 1t 1 called
is therefore exaggerated repalr thsue It B wually found in one
s and we can see how 1t differs from the fibrowks of chrenke
bronchitit due to bilateral long-standing hyperemla becawse this
latte 15 a pen bronchial tissue Increase not an 1 ter lobular one
IF it 18 very acvere it can crush the supply(ng bronchi les and pf < ue
scattered aress of lobular collapse which is not an inusual

It follows that the X ray of chronlc intentitlal preumonta wl
show the ribs on the fected side clos r topether than nommal
and that the diaphragm will be higher thin nonmal while the
heart and mediasti um will hay - drifted m:;drd: !?mﬁ:arczcdl
Thro ut the discaved 1l be  trands of -
have nur;h;hrribunon curruhlur)‘r%dfng with that of the normal dlood
supply  These 1 il be more prominent n distmt  jewing and
wﬂrbe seen to ha ¢ scattered among them ned lar like shada 1

which are cast by organlzed bunches of ab 1

Awscultation w)’m"gn us widespread  repltatiors hich rrach
thelr lowdest polnt tow rdu the ¢ d of impiration = they arc
parenchymatous In origin

™~
A
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Thw conditlon ks quit unitke the remlta of the  pneumonla of
the new borm becawve here at lectasbs w preceding entity
the lobules e er opened at 1l which &4 necesanly a d flerent
condition from acquired ::oll.llne it s abso quit unbik to-called

post th  preumonta © which B not preumonta, bt &
purely nl duease A wdden thid sircky exndat from
the wail blocks the tumen with the same dramatic cffect seen with
an (nhaled foreign body  Redwal 1 aannot be renened  the
parenchyma collmes and there B no obstacle to the action of
the Intra pleural presare on & lobe that perforce amst hrnk to
its rain bronchus a1 the b hem  Screeming the patsent or tabmg
o films one on complete map ration and the other on  omplet
expitation wlil show m what neve fn ordmary premo-
coccal pneumonls wing of th collapaed lobe the brart and
the medintinum  with ach mpirtion to the afiected  Wle
There wiil be some ecov 1y wth ah xpiaton bot anif
diplaced meduastinum  which w il be thown the posit

termo-mastold s even t t be mposble to d monsuse by
the posttion of the apex beat It the glutinow mat mal [ not
ck ed out by postural drawmage or bronchasopi suction the
comequenies can be ery senoin Organization can lesd to every
stage of bronchrectns the 1ame end erult so often seen the

preumonia of the new born To this It ondstyon the name

ongrnital bionchiectans  may be apphied  with s ot lecous
present from bith there i3 often maldes loprmunt 1 broecht
%o that (ysin are frequenthy found and these the mposed
infettion tums mo umpn of septlc mat nal 1o add to the bronchi-
ectti end result

From what has been sard t the pat s of preumonia the
peribility of Jocallred forms can be aly en maped  The ompa
fame tra ef some way a the matn bronchus bef e plerimg
the » H of one branch  Tha b omparan 1y ommom in the
pocumonia of chikthood whih gnes 1 i of its forma the so-
called  hilr poeumonta by B hing the posterw horizont |
branch of the right keer lobe bronchua 1t s ot wommon to
fod m o adult that anly the pectoral ur the avtilan branch of
the Tight apper Iobe bronchim has been aflected w0 that w  see
on the flm thar b hidow of the  ne | parecnma
alr ady veferred to in the weetion w appll matomy (see b a4
wd g} The dev Joprment of the ducese 1t the ume v m
lohar prcumonta it spreads outw nh trom the pomt 3t which the
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bacllli penetrated the bronchial wall so that all the segment of
lung ¥upplled by that bronchu i involved

The s w caat by these localized pneumonias i never really
like that of tuberculosis with which {t b vsmlly considered tn
differential dagnosis  Both may give a low of trare-
fucency In the outer axillary region of the t upper lobe the
pueurnonic one betng due to nvolvement of the axillary branch
of the main bronchus while the tuberculous ane is duo to a tuber
culous deposit in the periphery of the outer basc of the upper
lobe that is commonly just above the peripheral end of the leser
fusure  Both cawe thickening of the fasure Both cen show
abnormal films for & long time after onset because localized poeu
nmhtmd;tohulbvmpnknﬂ)crthmbyrmludm I
hawever we look critically at serial films we sball find that the
tuberculous shadow always has its main continuing demity agatnst
the periphery ulthc-mﬂallynpumchymwudhmse the
bronchi are tnvolved only secondarily at all stages  This s not 30

Fan, 69 Tuscovesing pectel powomont of righe opper lobs
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with the localired preumonta healing by repatr the mah demsity
1 now at the apex of the triangle that & round the nupplying
bronchus at (o ntrnc  Secondary tnval ement of bronchu in
tuberche b at the Ite of the deposlt; there the broncht dilite
steadity until, in most cates definite cavitation fs seen

Another thadow that ouy tihe comiderable time to clear after

ty that of the exudste on the pleun

intardobar pleura has been affected  In #lt cazes there b5 & true

Fro. 0. Frileng of ket conto-phirersie saghe m recon enog Prtoroos.

poetmontc ~ymbation on the thceral layer and this canas adhesion
1o the {nfumed parietal Layer M vement by Implration therefore
@mes shurp stabbing pain Liquelaction wally leads to repd
ot but w hn brexdy noted how sbsorption ke
long t me in the enato-phrenic snple and in the § \ robar
wtatw get i lling of unln‘—;&rmrcn\g’bnd\mlmgdnh.
4 that arc permancent but of po l nkeal import  In the
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Areas shoy, 4 tame ho
1 TC R 0 preumonis oy now they b 7. Breache.

a
are in they greate densities trangular fn shape nu.g,hb._"h
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porticalarly in the middle lobe as the lobuks are pictured along
the sld  of thelr cone-shaped broncho-putmonary segments  The

Fre. T3 “Contect  Sbw of rght kower lobe m b 34

lobules tny | ed by peumonlc exudat are nes ¢ entirely discrete
becawse they ba  roursd ther those shaw ing the furst inflameaxtocy
non-pectfc catarrhal  udate Ther hno hift of the medintinum.
The pleture s therrfore In two cha Xtedsthe onldh that of
broncho-preumante phthkis  himtly this discase b fbo-ceseoms
and w llshon ke ut areas of actnar collapse among othen with
omplement ry emphysema pite of the fact that both condi-
vorm ma ha wrrounding cedematows hadow  Thie w 11 be
quit envdent # w ool ¢ the Flry at some ditane from the
wwing bo  when the shadon  # areptecoceal b ontho-pnes
momia will be ho more  dent but those of tubere hous broscho
u will become much mor clearl t S ondl there
w1 tny besome lbpe and ther [ re some deplx ment of
the medustinum w th phthrds andjt the mot b o Xt
» e to ph sk Levam naton
The ph \L\h\dn? nkwdhthp\hmmm
the Xry pury N hall fd pat iy ress of o
Lobules tilbed ¢ drstermion with preumonk evudat and immed
ut | thedoere b Il des bopedw hallget poa of the evuda
em rig the Cmmnal bronchkles The lobe n hed 1 pever
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of course completely ailent  thers are parts which hane escaped

ther and athers whero only inflammutory exudate ovcuples
lobules still maintaining some alfway  If we lsten carefidly we
hear rather tubbly riles in the mid third of Mspiratioo

becaute
this exodare is Into termbnal bronchioles (wee Fig 68)
This @4 a distinctiv ste lc finding throughout the clinical
ilincer the only difference belng thet the rdles gee more marked 25

the preumonic exudate liquefien
The dullness will naturally be much less than that of pneamonia
a1 the involvement fx patchy but there will be distinct lack of
movement [aterally {n cases where the Jower lobes are dieased
By reason of the much more inteme connective theue reactbon
many cases proceed to small aress of atelectasls  The fncreased
tusue nattrally gathers round the termttal bronchioles of the
affected lobules ~ This Interferes with the natural mowements of
the bronchioles in respome to respintory sction; that I thelr
moxcle fifre action & inhibited  Their elwtic thaae resction
which is dependent on the atretching of the alveoll to residml #ir
fr already futerfered with, since the alveol are freed st fall axpan-
alon by the exudate in them  When the dieate tries fo resolve
theze bronchiofes are therefore qught at a distinct disadvantage.
They have no tiroe tp recaver from this Inital frriatlon of thelr
surrounding connective tisue before they are fooded by Hympho-
oytes and plsma cells from the exudate now trying to escape
from the alreoli as resolution sets I We have now frrfution of
the inner wall of the bronchioles added to their commective theac
trritation on their owter walls  They are therefore all too caslly
blocked so that abreoll that have mimmged to empty go on ©
collapse while those still contalning exudate go oa to rgantration
We can tee thercfore the Inherent danger of too mave-
ment, perhapt advised by the bellef that modern me lmb:f
treatment by rcdndn%xtemptnmre ba e brought reeo
If this ts dangerom tn ko ;p&mmh(t‘béfxn?m
in broncho- i IF the b b
wealls wesken and the way fs open to bronchiofectesls end Liter to
bronchiectubs We
Thiy is all ble tn right midie Jobe décase
have .mﬁ?ﬁ@’dﬁﬁu maln bronchus goea vt slmost hort
talfy from the in bronchus It is cherefore difficuk
Tonlily from i i fn fts terminal bronchiokes we

todrain  If it on to blackage
have 1 nhw’lyg;:?ngh\g picture and sccompanytng changes in
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physical ignt The areas that on prevlows dbtant vlewing merged
with thel “surrounding catarrhal Inflamematory exudste now stnd
out with the Lirty of broncho-preuman ¢ phthists with which
we may cunlise them becase f the accompanying shift of the
mediatimm W ahallnor  howes r that they are confined to
lateral dems Ues | anc arca of the lower mid zone o3 agalnet the
distnbutrn of t berculows broncho-preumanta and
that they hn 1w much more cugpenited peribronchial
Fbrosls * A lat ral fifm w uld thow s bow much more the leser
frsure sharey in this fbreshs than t does in phthnb and o course,
the liond tion and th kower and lesrew t ature
wul:l:r:‘f rther d  Both ond tioms will \counc"gmE ;I:epamzhn
nz‘ljulhmofﬁhmn but they » 1] be much more localred nd
defnitely coare and more Insstent 1n complic ted ococeal
broncho-pncumonia.  Many cases seem to po on to impl fibrosh
tn the lower mid zone indeed the fortunat patent may escape
further clinkal upset but manygo onto kowly ik reaang
lectasis and t  established and progremn  bronchiectn Thu s
 common end-resukt lorng aft reards by superimposed wfections

P 74 Fireas folowmz neht madde lobe ronche-prrumens:.

[
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The patient may for a long time be unaware of v hat has happensd.
Mass radfography has shon that many apparently compkteh

-
&,

—
F T

- o
F 75 Lordotic view of aome petent w Fia. 24

recovered cases of middle lobe hroncho pneurnonia ha ¢ ban (:
with much fib o1s  The X rays sho n In Figs "“d";\max
example The fimt demomatrates a losa of transluc oy s
right lower mid zone  The patlent had sigms of fbresls

arca  The lordotic plcture shows hos the middle Iebe 1;178! i‘ﬂﬂ‘kh‘_
ery corslderably  Liplodol Liter pro ed the presence bronc

et

An mportant point to remember b that e ery € of ’erdf:‘{
pneumonia cnmses marked Increase in Hb  shadow Wlm& o
the intemse h La of lts restsance the hils g p
swell vith cedema  This hilar | crease takes 8 long ﬂ:’{‘mlm
op and this b espechally noted  ith the ugual "P'hdmpcn'
which brings the left hulum mnto prominemnce T’“;;x bt the
bility of gra e dugnosis of locallzed gh‘nduhfd T o the
swelling s sekd m of the extent of Hodghtn + b‘ﬂ(bﬂf ;
swing of the P | Ebstein feve  and the blood comnt » “aer the
alds tn doubcfu) czses  The enlargement remalms %o
patient I Injcally well



CHAPTER XV
ATELECTASIS

In dealing with this condrtion wh chi may be detmed s collyme
f parenchyma throogh loss f reeidwal air w  ahall confime on
discusvion t the acquired f rm due t obstruction of the lumen
npplying & bronchopulmonary area  Thiv mav accur by Some
thing inslde the bronchus such 13 3 growth o inhaled foreyn
body blood mucimo granuk thswe or by hing presing
on the wall of the bronchus such & m enlu ghrd or tumo
formation  As we saw in our studles of applied anatomy and in
the description of broncho-prcumontc stelectals n the right
lddle bobe tbctlzco:(tbuﬂ‘mtdmdepcnh nth llzco?tghe
bronchial fomen  Th same w ahall find 0 be true in the secon
dary reshs of blockage of th terminal respiratory bronchiole in
ad It phthish where gran lation tiwue enters it from the primary
scina depoalt It main bronchus Is octhided, &8 In post
opcrative pneumonla  then the whole lobe collipser since the
rewdual of to every t rminal ahveolus Is absorbed

In such  conditlon oxypen i first absorbed by the captllaries
0 the shveolar walls znd ® et on the flm  Ene lom of tram
locency W canmot sce tho taling place th the small telecatic
reas of bronchicctnh o complicated broncho-preamonls  bert
w cmfollow it quit  aslly where a whole bobe b shutting down,
and we shall Iw v find thi” light homogencowm shadow beg nnlng
m the lemt supported arcss of parenchyma This tn the
jobe ft w il occu first In the outer apex and In the lomer
along the anterto hanal marging we sam the reason I dhcumedng
troctunal upport under our  omklerations of appl cd anatomy
these e are dependent almost complet ly for their normal
poutn on the  ldwl o and ha  but Tinke wpport from

thei saffolding | omnccth  thwoc  Later the Ditrogen b
borbed and the shadow while till 1%

ehmit ty more demse

Up 1o the tiroe when soch demity coterx the whole of the altected

Jobe It may be esible tn thoss casc that are due to carclnoma

o the bronchoy to d Ferentlat on the film the be 3 opacity of
1y
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The patient may for a long thme be unaware of w hat has bappened.
Mans radlography has shown that many apparently completel

e dd

Fa 75 Lordotc iem of mme pancet o Fio. 74

recovered cases of midd! lobe hioncho-pneumonia have been 1t
with mch fibrosl  The X rays sho n In Figs 74“*75“';
e ample Th fint d monstrates a los of tramlucemy h‘dﬂ
right lov+ mid zone The patient had sigm of fibroats I
ares  The bordotic picture shows how the middle kbe l;_i’ thrunk
very conmderably  Liplodo] later proved the presence bropcht
ectasbs
An 1mportant polnt to r m mber is that ¢ crycntdb‘“d';
nia causes marked Increae in hilar shadow IETM
the mtense hyperemla of lo resttance the hilar g et
wwell ith codema  This hilar (nmﬂcth huka llorr;z;?,‘“;w
and this & especially noted with the wul ]
hich brings the left hilum Lntl:))glror:dhmcw There la the poo
bility of a ¢ dlgnosks of i ed glindu
rwelling v Seldom o the extent of H s dhease and the
swing of the Pel Ebatein feve  and the blood ~omnt, Tomg dfer the
aids in doubtful cases  The enlargement remaint
patient s clinlcally well



CHAPTER XV
ATELLCTASIS

In dealing with this condition wh huuybcdc‘}inrdncolhpu
of Jom of redmal 1 w | confine cur
dhaubnmguﬂ.emﬁmdfrmdm to obstruction of th humen
supplying a broncho-pulmonary area.  Thb roay occu by some
thing ineide the bronchus such a & growth o tnhaled foresgn
body blood moan o granulation tiwue by hing premmg
on the wall of the bronchun such s an nh:ﬁgludornmm
formation  As we taw In our studies of applied anatomy and n
th description of post-broncho-pocomonsc stelectaan tn the nght
middle bobe th he of the affected cone depends on the ire of the
bronchial lumen  The mme we ahall find to be true in the srcon
dar{‘muhefbhchge of the termtnal respiratory bronchwole n
sduls phibbt where gramilaton e roters it from the primary
acima  depoait If a main bronchus s occhided 2 in post
operativepnenmonta,  then the whol lobe collipees since the
raidml at t cvery terminal alveohn w absotbed

In ruch & conditon oxygen b first absorbed by the capillaries
m the atreokr wallh and we pet on the film 2 fme lom of trams
lacency W cannat sec tho taling place n the small atolecatre
arexs of broachicctambs or coi ed broncho-pnearonn, bat
w cnf Bowit quit  nfly where 2 whole lobe 1 shutting dovn
and we ¢hall always find ths hght bomogencous shadow beguming
mdl:lnﬂl‘uppuﬂdmno‘?Pam\chym This fn the
lobe it will ocvur fint n the outer spex and in the lower lobe
whong the ant nor basal margin w  waw the reacon In dicuming
structunl support unde  our consideratiom of applied wmatoeny
these aress ar  dependent almost complet ly fo  thelr normal
poancn on thel rendual &t and hay but lintle sypport from
thel saffl Wing of conncctive thene  Later the mtrogen ©
botbed #nd the  hadow  while sill homogencows  becomes
definit y more derme

Upt the time when such density cov 1 the whole fihe flected
lobe it may be poeuble In those cames that arc due to carcinoma
of the bronclr to d flerentlat on the film the heavy opeaty of

g




116 ATELECTASIS

the actual growth near the hilum, next to it the slightly less epacity
of those areas already complesely colf:‘l:cd and l%)w:.yrds the perd
Eber’ the finer loss of translucency of early colipre  We hne
ere o characterbstic v hitewash brush  film It looks a1 If the
brmsh had been applied heavtly over the point oftnl.amoftbe bron-
chws and then as it was swept outwards towards periphery
had been presied with continuing less force  The apex of the
bro: ara B
dmm';:hb'g:’lZm dense
Later s the lobe becomas
wmaller by shrinkage and b
followed by its provimat
lobe. which deslopa
in lemer e
;:;mm mterbh%
rises and the demlty Eedc:moof

throughout equal to that
the cawmative growth, which
indeed In mast cases has by
this time extended by I cells,
Fro. 78 Carcmoma ldt upper bobe  gor [ts mucinows exudate Into
o:wd'ﬂ:mhﬂubm 2 comiderable Po‘-ﬂm of

dight upper lobs,
the surroending parenchyma
In many there appears by now the further complication of abscen
bringing a more or less central area of tramlucency

From the beginning there will be lacl of movement and dullness
will deepen with increasing Involement of the growth. T'l:
medizmstinum will drift to the same skde  We shall find the tvd]
morlhﬂl\lffnahendonddmnomu“encrfumremﬂ:j
appearance of the ter fiwure on the ponrm-cntrdorfil:
fn the change in b wpplymhlhulndmcpamoflﬂmh;‘f
that arc blown out by complementary emphysema l.z:en“nd
of particular sssbstance a3 we have already noted i all itigm
effecting change in size and shape of lobes

It follovew Lbazdndulhu.och:hlhpwn;lmbeimtg"“'dby

B why broncho- eumonla
ofhigiont Ml UHT{T::;M bronchl 1o bloc d:mf ghe
over all dullness and why with the dead dalbnen col
rtghttlppcrlobewnﬂnc{nurkedrﬁnpmyhzbem’“?m”mr’
disteraion of the middle and Jower lobes
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Bronchlal bresthing may be very marked jut short of the
sctoal growth at the of the affected bronchm  Added
sounds ioalde the col lobe do not present mvarably i the

Tio T Carvmooma ntt sppes labe.

upper lobes unlem there n damming back of secretion snd the
compbeation of sbecem » supermpoted  Once the extenston
of growth begim to on the broacins o ¢ lower lobe we pet,
bewmddwh‘cconda:dnj & very high pitched nrsaal afbihe
from r ing the obstruction, s in the production of s watru-
mootal whistle  Its appetrance b of grave import

The most comstant cign of collapee tn a1t 13 forme §5 the stemo-
okl wiich B slways poaiore on the affected ade I
the dificulbies of differential diapnosss 1t bs & much mare rehable
findwg than any other nngle &ld  even incloding conmpamsan of
ﬁhumcot:zk(ehq)hukmudcw\pktr xpmabtion W have
already noted haw the traches reacts to changes tn mormal lmg
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constant  the potltion of the heart s vadable for 28 we saw Iy
greateat weight s in the lower medisstinum, and it vill react only
to lover zone disease or complete unilateral disease  Even then
it iy unwillng to respond to anything min r In force it will
swmg on i Languuandcanhepmh:fhzch«mhbydmmph

soma af the opposite slde before It has moved bodily and hmnﬁy
to the affected side  While it must cermainly always be Jocated
by tion and by stethoscope the poaitlon of the apex beat In
collapse may be a misleadimg 2lgn  E en to screen examimation
the heart may show no definite shift with Inspiration if the discased
area is above the origin of the morta  These tests we shall see
applied in more detail in considering atelectasls of individul Jobes

Upper Lobe Atclectasis

The commonest cawse Iy carcinoma of the bronchm It i here
we sce beat demomtrated the  whitewah brush  effect on the
film although the first evidence of Interference with residual
aur may appear {n a fme loes of tramlucency fn the outer Infa
dzvicu{u- n. Quite early we can see the accesory signt b
shift of the trachea and the medlatinum to the affected side ad
in the upward shrinkage of the Interlobar fimure on to which the
thin triangular i 1etreats stesdily  The interlobar fimure
becomes more more evldent because the ﬂr are me}
throngh more and more tisne 1t has added to hnlz.}lmln;n
the retracting lI of the lobe  These tmdingy arc always
wl:hy :cogmzrdng;::hdm right as against the left side @ the d'udg‘:

t the upper rght cardlac border is made In great part by
movable superior vena cava, wually les w il confined than 0‘%‘;
medlastinal stractures by the surrounding arcobir thoue
heart does not mo ¢ much fn the lower two-thirds of I c;;t‘i
ond 50 th re may be no appreciable change in the positin e
apex beat to pilpation or auscultadlon even with comide

shrinkage of the upper bobe

It s quite pomible that In jos carly Dgl:ld'kcﬁlmmn‘!fml:
that of a dev loping pn pmmrmhlhboughtﬁlp
tuTe  symptoms lndt}lcmm[mdcnof;uhlﬁbﬂlbwwed
us to evold misinterpretation, and we Lnow that an e
poeumonts does not produce medlastinal ahife A lateral h:\tr
-}dmbemn:we;haﬂlccdremncdmuhhelclxmmdu
end of the lenser fimure in 2 manner nes r displiyed vith o
meamonia  Further we shall find that while preumonlz
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duflness both ¢ n rly and posteriorly that of collipse 1 alw y»
anterfo and belo  the nne end f the colk bone t the
ot of mofth bronchn

Th diff renc mut Fdullnew s fdlrtinct belp if the dugnosts
f agamt upper fobe  prcumonic  phthmw b re the dullnes
posterro a3 tubercl madultf rm b post o diease melmed
1o ttack parenchyma empplied by d really mclmed branches of the
b onchlal tree  Again tuberculoss b parenchymatous diosse
in tts pathogenests hot  bronchlal disease and the greatest demity
In i pictu b noted below th middle third of the collar bone
and not the t ftheentmanc fth am bronchus

Right Middle Lobe Atelectasls

¥ noed when dealing w th right middl lobe broncho-
preumeonia rhn the d-mEzru of Inefficient bronchtal blockage are
angle tnh hthe mam loba bronchus

Fra 78 Collepeed nght mmd-obs from broocho-pesesons.

comes off the nght bforation Post paeamente “Apn.by acd
spatum B ery comunon and occ 18 n many cases with perhaps
lirtdle ymmedlat  bat grave afte <ffects It can come on quit
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suddenly or very slowly In the Litter case the pain has a chanae
tetistic tPo:ltdtm along & band below the right nipple coming &
waves of intemity up to a pltch of severe dlscamfort

The posterv-anteror film gives a shadow outlining the Jobe,
heavieat along the linm of the lesser fisure and lesaening to an aren
of transhicency above the diaphragm In spite of the fact that

Fro. 7 Collepes right mikdle kbs, by innocant intrs-broachial growth.

this muscle rises towards itx posltion of expintion sgaimt the
hysema of the lower lobe 1:'O'The ltenl s dnnctt;_‘*f'j:

ﬁ\mﬁka that of any other dhwy_helt ] -lnmtfa;: o

whitewssh brash dense at entrance o

and fading towards 1o The r.ldcofthetrhngk;hd’

« lino begiming at the Janction of the middle and low r "

the mediastinum and going horizoatally cutwards to the poaterfo

wpect of the stermum ohmr-lduofv.hnrhnlg}‘kgoe!do“n‘

wards and outwards to & point near the middle of cdhpg:gt:u

The case demonstrated in Fig 79 wn one of collypse
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benign tumour of the middle kobe bronchus the gromth was
remared through & bronchoscope

F T

T 30 Lewral vicw saren cost 3 o Fog. 79

The Literal fitm of collapeed middle Jobe can cane d fheulty
dignosls 11 apamet cflmlon n the dewe fwsore  The upper

T T U
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border of th flud & sekdam straight as in collps It bs inclined
¢o bulge up ards in con ex fashion and ¢ en {f it s comex do o
wards because the fluid i no v en vated € do not pet evidence
of emphvierna In other perts of the lung  Phwical signs should
abo help  The fluid wuﬂx encysted derse and restricted n ared
before it causes dritt of the medlastinum to ards It and 1t will
nat Elvc us the marked tympany of comphmentary emphysera
which iy bound to accompany collipee

The awing of the heart to the affected ide by Inplratior &
more marked in middle lobe than that found n upper obe collipe
The two characterhtlcs to phyvical cxamination are the powl ¢
sterno-mastold sign and dullness s hich I anterior in the lower mid
zone  Th emphviematous lower lohe gives definlt  postedor

v

tympan

Fra. 82, Fhid m ey micrlober fware

dullnees
The auly oth r conditfon glving uch marked 2 terfor
t fruld In th maln inter] bar fwure but its Flms antero-posterior

o
lordotlc and Lteral are entirely diff rent the first showling 2
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of tramlucency sitting bo ¢ the diaphi UL that f pleuruy
secondary t ic abscem, the lordotie  tent L thadow
withih base o ¢ dlaphragm and the lat 13l demity between
the cardiac shadow and the dlaphragm

kobe can umrecogruzed t the time of the
clinlcal o there b much less upset
pubse and t tur thm occurs in the
nengemuf[::eflobc pOst-preumonic
collipee  Only comiderably later aft rwhat
then appears to ha € been a Tather protracted
comalescence does the patlent complam  f
patn; full thon  Incloding
liplodol injectron, thows comd
rable d laatlon of the bronch  Bromehi
ectasts b by no meam mre sometimes by
Tuper bmposed Infection but often only by the
comtinuing effects of the col which hn Fro 0 Pleawy
led to h.c.-fmmmmmg fooserpiidnnse
ack of the exodat
Thh!?eofmeoflmprﬂmuomoldxmtdlmmh TOb-
lerma f differentlal dugnosts becnuse the absces h:nodaY\)
produces tbe complication of & frank pleurny wn:hthcmd
comgequent cmpy ma  We are now presented with a fon
which §s o] too eslly read s pleural effon Fortunately th
tracheal dipliceinent tn response to t lectaas 13 abn v more
matled thin the pressure of the fluid n the w rds th  temo-
matoid adgn remalm poattty on the nght  The writer has seen
sevenl cases where this was the mafn indration to the truc dw,
ke lthof oune tken for granted that all othe  Tinkcal axds
tncluding needling w 1l be emp! for every ulttmat  dugnosts

Lower Lobe Atelectasts
The commoncst types resolt from prewmonia  broncho-
post op P $2 nd pew growth of th
bronckm  Of thas the most wdden M omeet od th ot
rastie in resolt ks the post-operattve  du s w hay

tready
noted to the formation of a glatinous wdat i the wall of the
matn baoraben Toe | fic and ‘orondn i e

5




1z ATELECTASIS

border of the fluld | seldom straight a1 In collipsc 1t Is Inclmed
to bulge upwards n convex fashion and ¢ en if it Is comex down-
wards because the Auld (s now encysted we do nat get evidence
of emphysema in other parts of the lung  Phwical signs thoukd
also help  The fAluld will be encvated demse and restricted farea
before it cawses drift of the medlastinum tor ards It and It will
mt£vc us the marked tympany of complementary emphysema
wihich i bound to accompany collapre

The swing of the heart to the affected sld by Impiration b
more marked in middl Lobe than that found tn upper lobe collapse
The two characteristics to physical examinatlon are the paaltie
sterno-mastold sign and dullnens which Is anterlor In the lower mid
zone  The emphviematous lower lobe gl e definlte posterior

Fio 82. Flukd in Jeft mteriober fomrre-

erfor dullness

The only other condition gi Ing such marked ant
1y flutd In th matn interlobar frssure but ft hims mm
lordotic #nd Lt ral are entlrely different the fint
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thin hat Jess structural a well neceuarily s lems residual
tir for absorption  The enels of th panhl? collapeed
lobe are crowded towards the medlastmm which u

laced to
the side of the besion Wlththhthemtmrkedlxmgeh\
plysical sigms b the shap tension of the stemo-matod o th
tame fid it war unaffected plicated ¢ At
the e time w  note that the d llness which had been  learing
both anteriorty and posteriorly is now again marked poateriq ly
this b becawse the hng shrinks downw and backwards & well
w hmards  The List two mo ements tend to make the heart
swing on {0 axis 1 tiw in dght lower Jobe co the dpght low ¢
border recedes and th lglcmcr border cou;z:efom and to
the right.  The apex b t may therefore be but littl dbturbed from
the normal, and b not a reliabl aid to the d B The swing
af the heart on nepination to the affected side will be quit evident
to KTeen examination

In the second mage the shadow 1s much more deme im0 t

border goes dowrrnarde and omtwards towards
the maid-point of the dlaphragm on the affected
1 So derwe 13 the shadow that It appears
t becontimuous with and equal to the heavi

:mm There b thereforn total oblite

the cardio-phrenlc angle It follows
that this shadow ought not o be confused
with that of  squat beart tnocaes f left

* in collipse md to ity be
powbed wp by bdomimal fat fn the case o
the squatheart bat the shadow 1 esentd “:ﬁ:ﬁ,lﬂlh!r
lﬂidxﬁcmn_
{oteover there are farther film and phy lcal findings which are
Collspse a3 we noted muat bring emphysena in
i eneltminth costo-phrenic angle, nherew can see marked
h“‘mmmﬁgmﬂmﬁh while tn the uppe and
the emel-markings splayed out much more
rdally than In the normal, There will theref ro be marked
ympany in the aulla, offsetting the increming dulliem in the
bwer fner third posteriordy and w  shall hear the blowing
breath sounds brom the ove i point f entry near tho



are usually slower in deve ent and therefore spproatmate to
the slo ver shrinkage seen :P;nmnchhl carcinoma,

The characteristic shadow of the preceding pneumonia has
been described u\dmedngufnbmndn—pnc\mmh\hkh
goes on to lobalic and lobar collipse have been detafled In
pocumonia there has wsually been coraiderabie progress towards
recovery with clearance of the homogencous demity from the
cmls n temperature  before the complication ocours  When
colhipse wets in by blockage of the main bronchus by 1 plug of
-E.:.un the flm goes through & serles of alterations similir to
those seen In both post-operative preumonla and bronehial car
noma that m demsity begins sgain at the bilum

It 1s essentlal to remember that the same plcture ¢an resnit
from abscess and from tuberculosts at the apex of the lobe (sev
Fig 17) Radiography can fall altogether to give the true camse
o{gwhat)b wen It u}::':y ba e been powible to (oflbw the developiog
collapse from a rounded opacity clase to the hilom bt wsually
one sees only & partial collipae In the fint X ray thaTcxd'dr
lung being n{rmdy hidden in the hilar shadow = Fall clinlcal and
bacteriological investigation and serfal X rays st be contdered
in every case

Three stages of lower lobe colbpae may be detatled carly half
and complete collapse Al three have the of
shadow that s it may alter fm demity but not in
throughout its extent, no part of ft but only the whole stmding

out on distant viewing e the concarrent em-
mlcmabouulded:e boundary of the affected
All three stapes bave the name
point to thelr lows of tamluicency This
at the upper Umit of the ventricular or aurkubr
shadow on the cardiac border keft and right
sided cxaen ore stmilar i this apical bilar limit
to thelr triangular sha
The fint stage ;hul::- a lom of translocency
diminkhing from this pofat bo;‘d
outwards to the peripbery the epper SomE
being madc by the interlober faware St »
be realized fromtbelmtﬂmyc"&"bb'm
B b this mear that lts epex has alresd md;gﬂu:
a comsersble fall threugh lhlh‘l‘Z"
erfangular Iingnla, and this we woald expect 1 the lingul1 bebyg
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The third tage i» thown on the film s

than that of the carduc bord
with in peck  ttached ¢ th
candlac borde  On the
t shde I custer edge b -
y concurrent with the r!gln
n:duc border on the past
anterdo  hlm while on th leﬁ
sid thoa nhhin it Tt b g
soch cabes In particul thar th
lementary emph sema may
be only indrc tlon }aboo
: d\k uge ther &

m-rh it as
nmtbuh'm W and

this has en tmportant bean g n
daal findinpy  We Ex
that th medi

t el
e |

rather bk a2

one  ontmpows  whole  not

27

ery dem res heavie
Haperng ros balloon

i

Fu. 18 Lo-crbb'

tructure w th
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clghth or ninth domal vertebra became the colliped hug B
acting a3 a sounding board

Fro.¥7  Squstbhewt
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thh will tndo the tendency to swing it by brought the sub
soopheric premure nearer to atmospberic o bo e it. The
moscle terslon still rematne the pall oo the trachea by the un |
parench; i still present  If theref re we find & t
maun.n{::n}. lowe half of hia chat bcx}\frmrmdpﬂbuk
aod in the axilh, on the left side and tlll has & tense left t mo
matord be cnmot hare uncornplicated  pneumonia  because
does not Mo the timum  equally he cannct
kit lower lobe poeumo {2 with pleunal effmbo  became ths
woukd give a right steno-mestold sign and 0 b must ha
collipaed Left lower Jobe with pleunl effmlon.
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right and letc wides  Ag one alde of the thorax shrinls,
therefore  the medlastinum delits as a whole In collyme
of the right lower lobe with drift of the mediastinum to the right
there 1s also drifc to the right of the left lower lobe which by
emphysema attempts to fill the -acated space  This It does by
ocoupying the lower anterfor medlastinum and in dolng so {t Tomt
perforce overlap the anteror surfac of the heart pushing it bacl
wards  We have therefore seen two reasons 1 hy the heart swings
xnd goes backwards rather than move to the side of the atelectns
during conditions of respiratory rest  Herein lies the reason y by
we get with complete collapse anterfor dullness in the affected
cardio-phrenic angle we are percussing the heart premed hack
to be continuous in note with the moch shnmk lower lobe ~ All
over the remilnder of the lung and particularly In the lower
axillary zone we shall find marked tympany

If however ave screen the patlent or take two pictures onc ab
complete impiration and the second on complete  xpiration we
shall see the effect of the strengthened intra-p) ural pull on the
affected slde for the heart comes well over with each impiration
This finding combmed with » tente sterno-mastold mucle will
aid v In dragnosts but we shall find the latter the better help if
the patient has the complication of flukd In the pleural cavity for

A%
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for the same reason as it s not of equal demity in its rounded ares
of loas of translucency on the film It Is heaviest in its centre ®
here are the lobules nearest the bronchlal branch along which came
the ssplrated matertal  Outside these are the lobules which bne
been frritated In thelr alveolar walls 3o that contain catarrhal
{nflammatory exudate glving the fine lots of tramlucency of adema.
The bomogenety of shadow Is ¢ dlgnostic X ray feature and we
shall see it renmins undll cavity formation occure In thote cases
that go on to blockage of the bronchis ~ We sec therefors that
it is of the zame comsbitency as the shadow of lobar and
of the indlvidual shadows of broacho-pn umonia all three having
in common materlal which ts filling lobules and replacing ther
residml alr Putting thi in another form, the previous lobar
shadow of pnenmonia is now in a more or less circular localized

wrea  the shadows of broncho-p ja are now confl e

Larger lo ares,
Soml]:;‘;nu abscess involves & considerable area showing no

special denser central on but only 2 widespread ares of
h ]msqum‘g{ There is no particular defint

Hon toch o sppears In Jobar pnrumonla, making out a defnite
lung segment
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exit for their materal content and slowly fibroblists will enter
them organization and col will follow dreg on the bronchs
be the inevitable result and bronchiectatic cavitation by advancing
scpss from lobules to bronch b the final plcture  “The septic
material now destroys the parenchyma, and the foalsputum contains
elatic fibres  There will be an fmmedlate reaction in the media-
stihum  To all intents and we have one single carity of
bronchiectasts  There we u}:vu}?;:?epsh is the b-rmdlh%m m::ydtd
through all the coats of the bronchial wall until it resched the
parenchyma end produced a cavity in the lung commected witha
ssccular  cavimdon  of the bronchms  This Is jint the revene
process leading to the same end result  The disesss can now
extend Utke any individual cavity in primary bronchiectasty

The physical signa are now those of o tion  fibrosts and
-tzlumﬂc% By dotruction of clatic teeue we hare

tin

drift of the um with & positive sterno-mastold ﬁnd.bi‘
to the stethoscope we have the crepltations of fibross end

coane metallic rilea of bronchial diltation ad Its cumdo;
with lung tiwuc are heard th oqt the first and mid phases
Impl.\'lt:h:m‘mg These are e.nctl;ut‘;g:‘nme added sounds ss we found
In advancing bronchiectaty

Clabbing of the fmgers of the xeptic type comes on rapidly with
the blockage of the bronchue  If evacuation by effictent dral
1s carried out the clubbing dappears quite soon; If It does not
3o then the observer should be doubtful If the lu;tgccl:ﬁmh
really cured  Many cases are shown by t y to
.mZJv if slowly Teru—d mmmzbmﬂ in spite o
1] t cure by on This s why there are so mamy $0-
called recurrences of lung abecess  they are pot recurrences but
continuances of the same Initial uncured leston. We are now
dealing with secondary bronchlectasts not a lung abcess



CHAPTER XVIl
TUBERCULOSIS UP TO EARLY ADOLESCENCE
WRATITER be tn out of entry to the body by nhahu n

try
Ingestion the tubercle bacillus can always reach the hmgs
humuhtw\\lm\h}\mymtmmlurﬁcgltulngcntdbyl

o tmoe drning thh area Ity mext oo the
foroey fa th yenows b and 10 the nght heart s reached
=d, the cirouhibon the tmwue  Should
rtbthdduphxnlma]lupﬂhqthepbagocmpkmﬁbt“u
o eer the lymphold tusue and th t frma

& primarily hymphad dicsse  its forma depend on the resction

chamne| which we stw Inour comiderstion of applied anatomy
are part of the protecthy y#t m together with th  lymph spaces
W It succeeds In most cases in th infections of

type butits ery evidence of quired immontty In o
eBorts to confn th nfection t localtzed areas can be the

o
bactlli and 0" ftaelf breaks down It  worthy of not that in-
CTeaing age b msch Incresse In lymmboid tiwue throughout
the fungy ﬂmﬁr}?&oubtlc-ln t part an explination of the
wderpread ravages £ penile phtbiss which yet maintains such
Tahtnce & to Imulat only hronw bronchiths

A there are no sharp lines  f demarcation dindmg the
discrwe Into forme §  different ages 1t Jo convenient w describe
s farther developments wnd  the hesdings of  Infancy and
Barly Clildhood Chlidhood t Early Adolescence * xnd
Early Adalescence and Adult Lf @ they show fatrly defined
7pts of respanee of the now mfected organtim to f esh hfections

Tuberculosds in Infancy and Eardy Childhood
The forms of th  discase shown In thh sge-groap e millary

us



CHAPTER XVl
ADOLESCENT AND ADULT TUBERCULGSIS

EvrTusencutous  lesions are found up to about the fifteentt
q;:r of life although most of them occur before the age of twelve

reafter we come to the manifestations of tubcrculosts most
commonly met with In genenal practice Fundamentl
arc the same a3 thoue of earlier sges In their interplay of Infection
and Immunity that ks they are probably due In most part
to reinfections o reawakenings of previous primary infection
It Is highly posstble ho ever that many of them are co
dmary tnfections in indlvidak who have not been infect

ore the age of adolescence  Some patients show exudatton
with no foregoing or with destroyed foregolng immunlty others
show | immunity and thus varying amounts of
fibross  Some th refore show the spresd of the blood-bome

of milisny tuberculosls  some show this [ rm combined

with fibrosts In the indivldual scattered lestors of  chronic millary
tuberculoats hile others show break into a bronchus and give
broncho pneumonic or preumonic types  Most however
the discase commencing @ far ws we know by thel  diagnosts
through X ray films In those spechal broncho-pulmorary segments
of d‘;gr:ll branches of bmnch‘lp.:hlc.h we studied appled
anatomy and saw Involved In the sltes for thon
of | abacess  Corwid rable fibrosis i the imal response w0
that fibroceseous disesse and 2 tendency to t cavity
formation s the finding in the mafority of patfens  We do ot
know If such wsual adult manffestatfons are really a secondary or \
tertlary stage of the disesse becaute we have no mum Xny
observations under the age of seventeen or elghteen  Stmilarly
we do not know what really happens to & primary infection o |
adolascence or sdult lfe  Recent rlence s ts that &
young sdult wha It ¢ to tuberculln and gets fint contact |
ith an apen cne of il roulosts shows film Ings exactly Ik |
those which can y w  rythema nod There b 4
Jarge confused hilar shadow often with scattered indcrete pak- |
monary thadows  These latter may be srexs of lymphangitis md

11
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consequent collpse [ bumches falveoll  Som are complicated
by pleural effmslon It b not uncommon to recover tubercle bactll
l&um&cnormdxw-h}ng- Th Xraysuch s bown in Hg 95

Fi. 94, The X-oxy sppecrances  hach can scoompeny
erytuea podowxa.

B wwlly reed m Sarcoldosts of lung ~ Th wnt  haa f llowed
some wuch caves by serfal flms through  stag  f flecting ehadow
B ne  both aplces t d fimt nfraclavicular depost  with
positl e sputum  within Ighteen mo ths t th appearanc  f
enythema nodosum.

'.'Inﬂbehmxl ement of noncho-pulmomry egments the ttack

through the lymphatl em there s no chang 1 the
e £ty dwesse Ou  tud e on th
momicl relatiors f the ol coll eminded us that th y connect
lth the lyrmphatics through lymph spaces wh ch mrround th
bobales  1t1 into thes spaces that the phagocyt  conta ning the

tibercle bacilli now enter after caught m the lympbatics
which 1cco, th domal bronchioles and th fmst eacton b
Strrhal inth ol eollfromirrtatio  fth rwall  The
ha Inflammatory ardema th same reaction which

“euaw in eplruberculosts
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s not uncommon o ﬁndd\thntremgnlﬂblcfoc{uflduhmbcrdt
& rounded areas of bormogeneom loa of treslucency in the er
or outer thirds of the right Infraclavicular reglon are
round because a3 we have noted before the cape uf_r;?mn!
Parfnmdl:rm 15 photographed through its long axls may be
in and mul le areas up to about } Inch in sire when first
noted but are ly single and about three times this slze

are then known a1 Anmamn 5 fodd 'I‘hcymtbcnlerly-l:j]
defined, and entirely homogeneous  The epparent stristions on them
are really the normal markings of lung tisus lying anterior to them
on the posteroanteror film e can be shown by taking elther an
sntero-posterior fibn which presents them nearer to the surfice
and therefore to the film or by dolng & tamograph (see 3

There is one reaction to the )'oc:f that s quite Smm;lgn%)xhe

upper lobe especially the rght mnd ts often called erroncoly

tubercolous pneumonla e s that In  eplruberculosis
there is & postbllity that lymphatlcs round & bronchus can be 5o
swollen by resctlon that they occlude the lumen and produce &
Jocalized area of collipac ta & complication, A col reaction
can take place In responsc to an acute  Ammann g focus  Swelling
in the lymph-spaces together with much catarrhal exudate in
trritated alreoll round them cam give « heavy shadow part of which
is due to actual lobular collapse  The Interlobar fismure Is drawn
up and the medlastinum well dwplaced to the affected side.  The
lymphatic Inflammation ht quickly passed to the Interlobar fisure
which ls alerays heaviest In Itz shadow Jort below the lalon  Thh
s the condltion that wat compared for differential dlagnosts with
upper lobe atelectstin (eee Fig 76)

Rest snd scrisl films will often show the true state of effsin
Just as the catarrhal rexction often round focl in other
parts of the parenchyma now both the aatarrh and the |
angitis can be #cen on serial filma to to more and more
tranlucency while fr the rounded area of ;hc‘;x;n:a'c‘ddrllt
we not infrequently sec & rapldly forming cavlty a ful <
The condition halybccn reyfone btnlgt « manifestadon of the
severdty of the attack

'[‘hcty re and cqmatitutional fdhﬂ:uhnce l:b!eﬁ“"“-hf'
pacuruonla st omset but the dullness of the upper mare
posterfor than anterlo and wo shall find signs of medfastinal
displacement which & we have seen cmot‘m\‘unly(nm?{h‘f
atlons of preunococcal peumonia  Later the flm’ can simulite
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inces formation n 2 Sobe collymed by bronchial carcinoma bat
5 the envtritlon develops In the tuberculovs case the rest of the
Jobe clears above the lester fasure wheres m true carcmormatons

Thln;ermmdidfumuf&cAmlB-tmnn we have seen
by 7o tmeams & peceslty  frdividual scind may be seen on the fitm
» tiny indrvidual dot like foc) congregated together and

B0 evidence of inflammatory exudate e hav atresdy noted that
ach single or mu foc1 can be coucealed by ov rlapping bony
wudomy  Where i any doubt the rib Miersectoms mwt
be undied very closely and en antero-posterior view taken Al
this roeacy ta that there ts lom scut fnvation or that we are Jooking
® later sage when the xudate has gone it does not mesn that
these atem will not go on to the same after-cffects  Serla! fitms
show they can proceed to anntlan { slawer onset althoogh they
we on the whole more inclined to go om t @ tion and
F&mhwh}mmnmchdngmzbebmnd:a if ever they
cmeate end affect by extermion other scmi tn ther bmmediat
neighbourhood are no d flerent m thesr Alm findimgs from
thote Ammarm  foct which sppear to break up tnto thelr comtl-

twent parts wnd e pleture of mmll triangular aress that
merpe into the thadow of the mflamed round congested
cormtant it 1 ast 1Y by
TR s e
This type of Indrvidual acmnar t 18 common m the supn
pex and mesos that postarior apical brnch of
the wpper kobe bronchut b been alteceed (see R 3)  Exper

Sene with mass cadlography shows this b [ar commoner site of
diaeace than s formerly believed wnd many cases that thow scth
Ammann sfoct below the collar bone have evidence of previous true
I:\Nrpodu Indeed thn 1 50 common that it sppeans probable
infraclvicular tubercle & a secomd 0 pe » secondary
fack tn proviows and unaspected more disrase Ve
e braled  Whether uch tru aplaal tubercle n en catpost of
primary focus of bildhood that remawms dormant umtfl adoles-
tenc w ray by the modern possibilities of serhl him exanvina
o saom be sble to ste
It can be extremely difficult to decide whether puch demy
we prasent I the supraclwvicular apex O g
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thadows the shadow of the sterno-mastold pleural tentlng and
plenral stris can all give confusng shadows  The wtero-posterior
ﬂwho&mcffrutbclp in the opinicn
If we now looked at the cut surface of the post mortem
we should see « collection of tiny nodules of collipsed and orpantred
acinl each round a central more or less occluded, bronchiole,
We might also recognize many white strands due to fibrosh of the
peribronchial and perivescular connective timue the latter mr
rovring the blood vestels and helping to contribute to the endarter
itls obliterans which Is a comstant featurs of the dkesse The
hilar glands are hardly fatall affected the fibrosts has allowed
but few bacilll to reach them
It ts little wonder that tubercubeals ts withont symptoms or
hywical epechally to stethorcope for « comldenable
g;:‘l;tcyrﬂm altgz:mbm:nt L}r{ adult form It does prodace lack
of movement however and very soon afterwards destruction
of clastlc tasue begins by organization and the results of bronchial
blocksge  The sterno-mastold sign reflects on the medis
tinum, but only careful stethoscopit listentng will demonstrate the
first sound of the miaterlel evacuating fram the lobales into their
supplying bronchioles  We-shall then hear evldence of the broo-
chiole contents in finc sibill at the very end of imspiration Increasing
in intemity to reach a crescendo at the very end.  Remembering
our stethoscope findings in bronchitls we
L e WPCH recognize a distinctive end dlagnostic dif
1,2, 32 ference in the position in inepirstion of
this sound which is exactly the same in
VYV A ity to the car In both discases  In
e WYYYVB | onchith we heard It at the begimning of
N Fio. 93 inepimtion, lesening ﬂb th lncrm:;g
g"lnm’“,, tabercalosks th of brest connoting
> ?t?;lcﬂve mm:'lhdh\g‘mmpbhihmgh{bmf:ﬁ‘lx'
down elements of the wall what we hear In
evacuating into the terminsl distal ends of the bronchioles from
their connecting lobules  With these ]
alblll or coarser rhonch! we ;}:lblm;mzu
hear the dsy creplations o P e e
.bcmtdmltthamdn[h;—‘ — 8
iratdon and not disappearing w! g
g)ugﬁ; these lrethn]gmokd;rfprd A mm In plrwrl
bronchlal fibrosls  In other word B, Wih fbrosis of kg



ADOLESCENT AND ADULT TUBERCULLOSIS 149

we have hoscopic  evidence of mitktrstlon and  Sbrosts
Thicks f the pleunn orerlying the broncho-pulmonary
UI:E‘I\mmn Y sgn w o hall aho

fnd, In a burst of fine dry crepitations wrth the act of cough which
disturbe the fine adbesiom of orpamzing exadite between the
viscere} and parietal Livers

The progress of a focus that keeps Its roended
form for some time show by seral films that

[ rarely seem to disappear alto-
gtﬁlﬂwy.kmh |pl]t’ n already nm.r:\'!}:‘i)ﬂ mt
um]llndmdm{luhr- ot go on 10 & drawn

out maw of fbrotic strends and organszed arems
Somettmes there will be mpld cavitation with O
occastorally ¢ flurd level at fint X ray ecog-

vition. Usally bowere  the cavity b due

to & slow w of the walls which are

dragged peripherally futhion by
tation here and col ﬂﬁr 0 that the
hows an area that bas fost n great part tts round.-
o formation and bs merging into the shadaw

. (00, Cennation
m ooy
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of the larger bronchi now outlined by surrounding thickening con-
nective thaue as they track downwanis and inwards to the bitum
Critlal imspection of the film of an established case with activity
gives us s lesson in llvlnﬁnpatbology If we look at 1t closely we sce
it bas a background of fne generallzed lots of tramlucency this is
thickened plastic pleurity ~ At the edges of the levlon we ece
areas of ulightly greater lom of translucency they are due to the
caarrhal exudate in irritated lobules in tho proces of Invaston
ie¢ the areas of advancing infiltratton mel into the heavler
shadoms of lobules now containing tuberc Il that have
ed thetr walls and are producing caeation  More cen-

trally we sce still derser individual lestors clear cut standing out
on distant vl like the thickened bronchial walls because they

1 |

have round them lobules distend :.,IZ p Y mp
These demer arems of collypsed organlzed bobules ave fimed

and solid in clumps round the dtlated and destroyed bronchlal wall
to form the heavy but broken uE outline of cavity  The plcture
1s distinctive and diagnostic unllke any other in chest dheme
Thers ks possible confusion with the cavity of true lung abeces
but, a we have already seen the cavity surround in this cage Jooks

Pra 101 Smme cass we in Fig. 102. AP view show ity h presw.
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o 1f al} the affected lobules had been suddenty frozen n s to farm

2 continaoos band with no areas of joterventng lobular

o therefore not altering esenthally in their detall on dietant u
close viewlng  We saw also that u further md

point in such differential 4 apacete 1s that the o ronic tubetculons

ity s sckdom the only evidence of phthisn it & mrach more

ofen I a Jobe throughout which can be seen voattered arem of

frfiltration with fibyosts

Fia. 103, Tubereoloo cmemoon,

T}ttdvma(ﬁ\eavhygl ity wnad entitiows sounds lh?:
prosence or abeence of whhpering pectorloquy m not a rr!
‘kaﬁr\dh'ﬁg th mare the co tents of the ooty xt the umo
of liening the less the pectoriloquy A muxch more comtane
_(I_Enhthepmcen{wam menfiicriles

ey ere ity exactly s those we

K
,nmh hnrdlnbrom_hkanhmdmlungd»c:w
i bt they sre now heard beginning In

vecond, half of irwpinstion  amd become
more mmd mors nelitent with the depth of breathing il they
Teach & crescendo et the  ery end
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We must remind ourselves that comsiderable portions of lung
tisue are involved before added sounds are heard It ix a faldy
safe rule to conclode that aigns heard above the clavidle mean the
upper third of the lung it volved and signs below the clavicle
rnunAtIm:halfo‘;ngnl it involred  An ke of the
influcnce of other factors in el.rprl)duc‘ﬁonhd\atw?:ert

geal tubercle b present we can comstder the extent three times

that indlcated by our stethoscope findings

Acute Exudative Phthisis of Adolescence and Adult Life

This zpc of pulmonary tuberculosls f fortumately nowadays
rare in this comntry s acquired Imumunlty b widespread  We
do however occatlomlly see It & a steadily advancing disesse
wnrestrained by any fibrosls  Inflarmatory exudate in the lobules
s rupidl) cascating mat which on evacmtion
fils gmr:f.hl wh:ilrenbmkhgdownmbecwg}wdupnui
to lesve in the lung fields ragped vacancies which are therefore
cavities of entirely different mode of formation from those we
have comidered  As no barrer s placed in the way of
lym]ind%ugn tubercle bacilll Bood the hilar glands and they
{n turn go on to rapld catearion

The E]‘?m therefore shows many arems ofnwuluctncym\o‘hhf
widespread homogencous derulties  The tramshucencles are
cavitles often of no clear definition but ocemlonally looking lke
ticket punchholes where there has been 2 midden evacution
through a bronchiole of rpldly caseated tuberculots material
Bunches of tofiltrated W"ﬁ'ﬂ“}e up
apparently confining wall  HI L
heary h':dktlnctlndeonfi’ad made up of the cascating glands
surrounded by much swelling tn lymphatics and mooch increased

reemofa,
loas of pote

ro it

of the sffected zones of the
by cxndation end creeation now and again we hewr coanie
rhonch] camsed by the bronchil obstruction  These are cspec
u‘ltcdllﬂhrktmtmlftﬁm;yb.:
to cavity formation by rapid evacuation 3
m%“mmmhmmm wrhich ts really s flooding of
the bronchl by the evactating caseated tuberculows deposits



CHAPTER XIX
PLEURISY

Texax are three maln forme of pleurisy  Bbrinown dn
serofibrinow,  or pleurisy with effmion end ent r
empiema.  There v no and fat delimipation betw en 1l
T, that there s Always some slight Auld p esent w th it
fret while the second and third really nly m the smour ot
po ln thelr cellular content Al three forms an be camed by
&Dvprmmencn: &;u'eptococanmtbcmbenlcbmﬂm
pbmh& primary to the pleura by the present o
i lgen of madlhuo’iloch hg}nwrvycrdnmah
E‘!;:nlrymbumknhifltbcmbefculmn ven 1f
in the parleral layer in which cae what has

b p o broocho-parumcnia . sherr ssgpurs 7
: md may be d fn {te when secondary
0 abdotafal disenee ‘which i commonly sub- sheces

cunces of ulttmate snd permanent da Thi 1 why lobar
m‘mﬂh. while producing & bnnm::d.ﬂc an the visceral

yulumllrdeulm-mmdumgcmdxmnnjodnof
™9 M 1o greyhheyellow thick deposit even should It mdergo

wome orpntnation will be removed eventwlly by the proteokyt!
vme of its preponderant po content On the
haad P [} which contuns » high

proceed 1o permenent adbesion batneen lyen f the
P‘ﬂnmtrrruohhe wected by phehids
We cm follow these ecta of dry pleurisy on the ftm  We
e much mare demalty from  recent prewmontc than from »
Blowed 2 serlal filron will almoet alars diszppesr while the
tbercolons oma lovver bebind  haziness of foe homogeneout

w
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type to act as « background to those lung shadaws of infikratkon
and hbroats which are the underdying cause of its sppearance

There are two exceptiom to this rule the firtt belng demon-
strated inso-called  tenting of the dlsphragn ~ We aw already
that localized hung affectione of preumonie type arc slow of dis-
sppearance and incline to healing by repatr rather shan by resolu-
tlon as agginst their more gencralired formn The same effert Bt
seen in inrerlobar pleurs) Infections We have noted carlfer that
very often a localized tent shaped shadon Is seen on & 8lm shout
the mid polnt of the dlaphragm on one side more often the right
than thc?:ft

caght plaey by forme]
Fra. 105 Idhiz:mpbnﬂk

We noted the second 1 hen dkcussing the dhph.E‘ l:
in that hlling-tn of the extreme coto-phrenic by
nh:dommﬁu ur;m:h ha rl:;g-cﬂnfﬂ] significance unless it fl;emmm;mﬂfﬂ“ el
by a lung focus Without evidence of such ‘lmost e doe
ne er be resd a1 tuberculous fn origin Tt s :kur;] e
anly to a previow known or unrecognized pl
Ic or broncho-p ke orighn

ld
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Thmlt\ﬂulk)‘pcofdrypkurhyhdmpmmk The
of the average secondary plevrisy whaterer iy cane 18
beenl to partetal b cech being n olved first by inflam-
watory reactlon and then by the specific reaction of the penet
oo of the camative orgenbim, in the same way & w nw the
pfqrtlbnofmyhmgdbwh‘mlv{ngdx:}mh from catarrhal
W exndation.  The preumococem fint brrtates d then
Trvades the viceral 2 a0 1t reaches the periphery of the hmg
sector It seldom more than mfame the parieral Ly

(Fdcroa ntretches and makes this fayer sopersensitr Draggirg
by sdhaton between the moving 1 and the stic paretar
Layer then produces great pafn - W th abscess pam 11 not
frequert and with platic pleurhy of taberculous origin th patent
complaine more of 4 rhesmutic ache then an acute dmcorefort
\nk--hpmmmnhhh--wﬁayrndnmmmdnpamnl
mlnwm&umhhdrmnuh-y ehout to develop  trank

on

As dlresdy noted  sero-fibrinows  fslon il w {rom dny
(‘,b‘vvkt\ncrfdmﬁddntﬂ\ﬂdhlnwm&(rnl

physal or el drmonstration The cause m Mot clscs
veen tn genen) practice b twberculodts fthe ling 1t u to the
Ltte type that w shall confine ur detuibed drseniption t frank

The fldd conmine mach fiban a high percentag of proten
wdap d of lymphocy = agamst poly phs when
compared with th high polymarph content of the prumocor {
and the rarer streptococal - flusom It 1 umnlly fear wnd b
£ opalescerce due to pended fine particles of fibrin asly seen
In uld 4 in situthroaghath pe and quicklyt rming
e typlosl clot tn amples withdramn fo visal d faborazo

examination It is ot clondy Itk the preumonic exudat w

Hs polymorphs tending + form pun 1 the fibanow comt ot L es
the drgerous luhlicy t the fotmation of thiek coverngs on the
visceral and pacietal favers when the flaid 13 eft to organize 1 the
beural cavity  Tubercle hacilli seldom eppear in amean and may
I to sppen tn cultare (f the sampl i exmined unde fou days
froen the orect of the Muston §  zstan has not y tfollowed rerite-
thon and comsequent flemmatory  xudation Yathmre to realize
“‘didmd\hnlnq)kfx:tu(puhogﬂmbmvh Do ¢ e
quences for the pathent by inefiictent treatment founded of it




tle
naturally over thae of the |,
on the lim,qy of the flurg which are byt Pressed h“'lrc!.m nd gp-
< hing acty o 4 *ounding. boarg The our
POME by hoy vy the fﬁ;’-‘mm-nt af the medintingn,
to the g fte side demonsir, Ina Ppositive Hemo-maorg
on that nizo’md “Ually mpnorteq by evldent diplicemen, of the
pex beat ¢ Palpation yng Suscultation
We 'y Duuclmhowr.hglungrucnml.heprcm
of fluid i 4 Plearal ey, the negatipe mm
t
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of all drawn to this opporite side  With more fuid th  presturo
in the plearal cavity will be greater than that of the

e 10 begin to bear fu on yma that 18 Is 1t greater
then the pressure of the rexidual air fn the fobules Bt w on
set that there docs not need to be any actual pmbh from the affected
side in order to give & positty ltum—m-mlsm'.beom

After this point the reacdon of the lung and the mediztnum
depends on whether they are healthy o already diseased Ahm%
with fibrosts will natunally resht collapse and wil

sepanate factors end not conclud  that the amount of medintinal
dieplacement b In anvthing like exact ratio to the ameant of fruid o
the actual change tn prosure tn th ntre pleunal gpace

‘While it must be stressed that no pleural  ffoson hat been fully
fvestigated unles exploratory puncture for visal and laboratory
disgnoris end blood wonination, have been camed cut ft
Dote the lews trus that  toberculows exudate has  characterfyde
flm finding  Unfortunately ths cmnot bo demopstrated by the
E:nx'\ioflhnbLmnhmnhy klngntdnﬁlmlneu;nd\ \l'mﬂng

In o it b a epecibe fine Joss of trans

d‘whwhlcb‘”ﬁ?ei?-‘mbemnhnmtud n\hbywuua
hﬁdldnszumcvuhpmumodmm T wards the mid mone

lving to some depth
Laterally both In fromt end bebtnd
the latter I thero h po under b

the nommal vonel markings 1o Fie 107 Tuburcalew Fleand ofwion.

the naer ida of this function, ow Ing to the hyperemis in the hing
contracted towards the hffurn  If thesa markings cannot be seen

®¢ mmt anpect comolidatlon from f 1 ewmple pneomonia

/£
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The pictore b therefore ot
chdmu(wﬁm,d]oh
pranonia of the jower Jobe
with Its denslty at the bue

from tbcdhpb.ngm
upwards towards the L and
equal at any aac level
the axilla and the medbstinum
In pleuchsy there k
low of tramlucency from the
axilla Inwardy (o the fnction of
ﬂuidmdlung Moreover {twill
be differentlated abo by the pos-
Fa. 108, Prwcrcass right lower obe, Ri:-nofthcbuﬁ:ndd;enrd)
& in  uncsmpbostsd MM for we saw in our
‘:.““‘ o of the p 4 :h:gh;fg
o conplcating not caitae diplcement
If fluld has been present for
some time before the flm has been taken the concs ¢ denaity may
hvcnrwnedalharpoutllnc This i1 becane organization of the
fibrinom exudate on the kceral pleura has slready takem plice and
the pathent ix thereby in dinger of Incomplete re-expansion of the
ling even with § ate and complete withdrawal of&ulg{

orgmination

the fibrin Bocwlngimndancmmm:p the area
between the axilla and the now sharply defned border the kang
fixed and compressed

The shadow & not now anywise different from that of troe
emprema although the latter In It scute stsge will come dis-
placement to the oppostt side  Thiz will be 2 definite oid In
visual diagnosts but It mast call for the sccemory alds of blood and

p} ¥-puncture Irath The usual camse in general
practice cases b the pacumococcus for true taberrubous empyema
Is a rarity mduldc,mmy,ub:::gcn-eonmlimhnofl
previous clear cffialon especially If Huston has occurred s
ah mathorax

T’;iem;m csse of such Hiopathic pleurisy m just deseribed

kanﬂdywﬂhmmub\b\%ﬂidmfnpkunorlmg
If we see on the film some filling of the renic angle and

m we ought to

no lung focm f evident an & postero-snterior
t&e?ﬁnlﬂﬂhrﬂoﬂcﬂm’ #nd even tomographs 1 we wih to

:
¥
§
A
|
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The commonest sbrormality of redlastiral glands &5 of course
due to tuberculosly and 1s dealt with in the chapter on Chikihood
Tubercalosts

Lymphadenoma  Hodghlo 1 Dicease

This conditlon wnnll first on the ero-anterior
film 53 « moderately mlntbenppcr num  Itly
slightly more dense than the shadow of the superior vere cava which
it generally covers  This s because it 1s almost alwaya first evident

Fa =2 =
Z 3
N SN0
Z R
s

.4

A

Fao. 109, Lymphedenama.

eral from
traches] glends even If it has been bilat
EeWuwmbmdahdar—m bml.nl:a‘lc;vr:{
bu]guu‘gﬂmthurnremudnmumcepdthemundedm
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outline of other abnormal shadows | the same pontion It lower
botrder and the greatest ab 1 width of tf 4 fie

Fio 110, Lymphaderomms  Obixpws vicn of avs m Frg 95,

above the uppe st shadow  Senal filtm show  lom Increse
Nz across the medustinum  thus displicmyg the trachea snd
th acsophagus amd Mo the nech  Such spread may obscure the
in hewent fothe groupof glainds  lthough they am samctimes
be wentlfied on hard ero-anteno  ant ro-posterio © b ral
hlﬂ\ If sptead includes the pulmonary  tracheo-bronchul and
br the b one of oy I T ow
g o et s et vt Py ow o
Elmcmr\ imel emem mostrad no preading from the on
rder along the lines of the broachi s detmit  nodules or o
horogercous frregular shaprd patchey wome w th the demity
prcumonta and some perhaps edgrd mnb ar a of preund-glow
Tlapse
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At thisstage we may need every accemo

Id Including frradis
to which I Keh e iy
mn: ¢t responds lem to Izlninguhh this disesse from Iymphe-

Fr—E -
B ‘

E
=

A

4
# N

5. S

t

Fra. 111 Lymphoseroome.

Lympho-rarcom

This n the next commonest abmormality of glandular  rigin
It is generally bilateral from (s omset  In early stagex fey demity
1s comparable to that of lymphadenoma but It is generally more
rounded In My right border It grows more rapldly to produce
marked broadenlng of the superior medastinum  and may so ob-
scure the sortic shadow that jt cannot be diagnosed agalnst sorthc

aneurysm

Dermold ~ &

The onal M""E’E‘rf‘ nhl L by the a cra‘gc

dermotd of pericard - )

dermeld of peteny "SecFig 49 )
i
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On the postero-ant g film it b wrually sitwated lawer than thelevel
of the aortl 1 h We may requr an antlficial pneurnothorax
to be certaln of lIts connection with the medustinum

When  d rmoxd arbie from embryonic remmants of th  thryman
the blique lew w il how It byng in the anterla superior medla
stinum 1t does not deplac the traches ¢ the crophogn We
hay alread) noted that film examination one w 11 not dlagnase

Fra 111 Dermosd of baryg

tha t rm from  lLipe eranal neurofbroma from the  erage
hdad «  theumearr  Only e march doas d rmowd
wipnat trom the paresciyma
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Neuro-fibroma
This the commonest bend arlser
gn chest rumow
:::[tmh): nerve It v wally discorered by c:‘l.mce d‘nrﬁ'&;ntln:
lography or wreening It lows of trarsly ency s comparahbe

F 113 Neorefbxomt,

n bomogenelty and demity v lth lymphadenoma but It b mo ¢
rounded In I8 outer Amero-posterior  pastero-anterior
(ateral and oblique filima v 1l demonstrate it as Iytog in the posterior
superior medusrinum trer Bucky flm of the spine may show
Its connecthon with th  arve 1t h soft in structure and fow in
growth and therefore shapes Juelf againat the resistance of sur
rounding structures hence s wwally clear-art and rounded outer
odge an the postero-anterior film [t does pot diaplace the trachea
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the wophagus Oceaslorully it develops tn » central lung
poslthn when 1 noted bo  prewmothorax may be necesary
for differentlal disgnotis sgainst dermoid and hydatid cyst

Ma, (14 Neaofibrema, fsteral o

Sabsternal Thyroid

A sabst mal thyrald gf e a triangular  homogeneous shadow
Inl.hluﬁmameﬁnrmf(dmxmum with the brse { the trangl
1 the thorack owtlet and the apex po ting downwandy It may
be more proncunced on one ke or be completely to one 1 of
tl‘nrnidlne but usally deprerses the matn c-chandpudu—nbe
aorta to the left 10 that the sortic knob | prominent
often 1t e backward on the trachea, krrcmngv«lllﬂ‘m
triscew be patient swallow
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CARCINOMA

Lobar Caranoma

Other nchynatous
chapter ummfmmgmm have boen consered 1 ihe

Py rarcoma of the lung & rate but primary carclnoma s
comman  ft unally begis 10 2 large bronchws and therefore
produces lobar collipse firwt by increasing obstruction and later
by acrual alveolar lnvolvement in the manner deseribed In the
chapter on atelectals

There we noted Its rendency to cast 2 shadow which Is demest
at the bifim  Hard films may show this density 1o be paade of o
shadows 3 very deme on of enlirged glnds within another

al ghtly less deme of collaEtd 1

Loss of lung volume is shown by the fulling-In of the ribspaces
outside the alfected arex and by the drift of the mediastinum and
the beart to the mmeside W saw swhy this doift s more marked
0 {awer lobe than in upper lobe atelectasts; not anly f1 there more
s of solurse but the heart i much mare readily displiced from
nomnal s lower and heavier If  The awing from thls hxed
position of drif stil] further to the affected s}de on impintion and
the retura on explration to easlly scen on the screen b alo much
more macked w th lower lobe ‘and compl te lurg collapse than
with upper lobo collapse  Pulmonary fibroshs o pleural blitera
this We have already scen how we

tion do not prodi
can get further aid fn the digross of collipse againat fbrosh if we

note the positions of the cesophagus and the traches
in r lobe carcl -

Nerve n ol ement 15 qulte uppe
the re urrent laryngeal on the left slde and the phrenic nerve on
the right side an \mlly become embedded ad compresed
in mases of g m the uppes mediastimam  Extension
of 2 ight Jobe carcinoma can therefore produce an fncreasing
rhe ofhth: bt d apl until complete peralyibs of the nerve
bringy romplete Hnmobility of the duphrgm in the poadtion of
complete expiration equivalent to that veen with excirion of the
perve  The conjunction nf;‘:;:d qu:vh] and mr:‘:clccm!c

lobe 11 diagnostic t wpper lobe carcino
ﬂg;:mg will glve us il further ald  The movement of‘!lI::
disphragm b paradoxical This dmormal movement DCC\.L\'IMC
J:‘YU O Jobe carcinoma  §t carmat be seen on the right
Jinge the shadow of the muscle b roerged with the [fer shadaw
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but if the pattent b5 given a Sledlitz ponde it 3 posuble to demen-
strate tt on the left side mlew ther s a Lirge pleural fuwmiom
When collipac of the lawer bobe by care noma has reached v hat
we described a1 the third complrt stage W may requir fpioddd
infection for diagnosts sgainst toreign body or broncheectati
coflzpse  In both these condrtiyne w are Imost ertain to fmd
some fiploda! in the collapied lobe

Atehectn Fthe whal lomg oo » when the growth o 2
main bronctan W hind & homogemons tom of tnmbucene alt
over ooe tide with & demlty arying trom that T plewral Huson
o that of eropvern The f low ngpot w !l dwwwarn  at
the true disgnoss  The ribgpaces w [ be lallen n on the ade
of the shadow  The medlatmamand b rtw libed wnt the
side omd wing atill furthe o with wb mguat o Th
anlmud and the trachic w il be d apped » 8

Tia 135 Carcomera of tha haogt—mabalor {Dw i) S,

mer The alue of physkal cumimtion  the difieremial diag-
moshs of collipee with omplicating flaten has e e mtioncd



170 TUMOURS OF MEDIASTINUM AND LUNG

The appearance and differentlal dlagnosls of the of nddudar
carcinoma which throws a single rounded shadow been dis
cumed lu the chapter on Rounded Shadows  Three other matn
formm of nodular carcinoma remaln to be mentioned  mediastinal
medial and basal  The medbastinai or hilar form originates near
the bifurcation of the trachea  Imtead of blocking the lumen 1t
erodes the wall and a3 it Involves the glnds and all the mediastinal
tlsues produces a shadow whith Is large rounded homogeneow
and extremely demse Its edge may be well-defined or ragged
1t it 1s ragged 1t can wuzlly be seen to send out Irregular fbrotic
Hke threads of differing size and shape Into surrounding hung
thesue

The med|al form b due to carcinoma of & main-bronchus close
to Its origin  The shadow lobks as If it were part of the main
cardia shadow resting llke 2 bump on the entricular border
Th outline may be sharp or quite lrregula The shadow changes
very 1 ttle to serfal xaminations o er a perlod of time

The basal form gl es an ill-defined lung shadow attached t the
hilum by many irregular streaks It ia usually of varying derslties
a3 1t has withm It areas of obstruction of bronchloles  Very often
it proceeds to the maal plcture of lower lobe complete collapse












