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DIAGROSIS AND TREATMENT OF DISEASES OF THE
TRACHEA AND BRONCHT












Anctomic Aspects L

and Jackson and Huber The terminodogy descnbing the
varfous segmencal broncht that was introduced by Jackson
and Huber Is the one most widely employed



ANOMALIES OF THE
TRACHEOBRONCHIAL TREE

Congcmul anomalies of the tracheobronchial tree are
relatively rare It u remarkable how seldom even munor
deviations from the normal bronchial pattern occur in the
human being  On extremely rare occamory, the ventral bud
of the pnmitive pharynx may fall to develop resulung in
agenens of the lung  Improper development of the ventral
bud may produce lobar agenesis and may be accompanied
by anomalous pulmonary venous drainage It {s also posmble
to have aplaua of the lung with the appearance of a rudi
mentary bronchus but with claboraton of an alveolar
parenchyma In hypoplana, such rudimentary bronchi are
amociated with meager alveolar dutnbuton in the entire
lung or in part of 1t

A bronchus occasionally may anse from an abnormal
poutton 1if this abnormality ls not recognired, it may lead
to considerable confuson and even to senious comcquences
if surgrcal procedures are attempted Such an abnoemality
1 well illustrated in Figure 1 In this case the left main
bronchus termuinated in a blind pouch approdmately 2.5 cm
from the befurcation of the trachea and the bronchus that
supplied the left lung originated from the medial wall of the
nght main bronchus, 1 cm below the carina tracheae
Sirular bronchial openings at tmes may originate from the
trachea or from the bronchi that supply aberrant lung
useue (Fig 2) It is important that such abnormal bronchi
be becawse this abermant tumue may become in-
volved In such dscases as tuberculows, carcnoma and
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ACUTE LARYNGOTRACHEOBRONCHITIS

Acu(c laryngotracheobronch us 15 an tniemse ipfflammation
of ihe larynx, trachea and major broachi commonty occurnng
1n chudren, 1t may start with coryza as 10 a cammon
cold but » soon followed by hoarsenem croupy cough
sirdor and dyspoca When respurauon n diffieult, cyanoss
may ensre The child frequently o severely il and may be
truggling ta beeathe but the degree of fever is not related
to the severity of the disease  The mucows membranes are
red swolken and edematous, and they may obktruct mechans-
cally the paseage of air 1o the glotts or the subglotuc region.
Secretions aay be thick and stcky which also plays a role
in rapiratory obstrucnon.

Bacteriologic examinanon of pharyngeal or tracheal secre
tiom L'rcqu:nl.h rtvca.h Suphyiocoa:u.l pyogenes, Diplococ

phll but the etralome

qcntlnmmtcmhpmh:b{ylwrm,whh these organisms
a1 sccondary nvaders  Bacterralogic stud & can help dif
farentate this cond ton from diphtheria {Corynebaceterium
drphtherixc) and whoop ng cough (H pertusly) Exposure
to smoke and flame rutrogen mustard gm o the umoke of
white phasphorus is capable of producing a emitar clinical
picture

Treatinent should be directed primanly toward mzm~
tenanee or 1 of an adegy urway
broachoscopy followed by tracheotomy may be necemary
and Nifesaving Octamonally (he role of the bronchoscoput
1 merely that of belug prepared to insert the bronciroscope
o torl cbetnktion should develop while tracheotomy b
bewng perforraed  When the condltion s kem severe, It
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of the aorta but on rare occanoas only the trachea may be
cnclosed  Although the space between the two branches of
the aoruc arch sometimes 1s sufficient to accommodate both
the trachea and the esophagn without the peoduction of
symptoms, 1t is much more likely that the space will not be
adequate and elther the trachea or the bronchus may be
compremed  When this occury, stndor cyanoss and choking
spells are frequent. If the esophagus is also involved, dy-
phagia and regurgitation often occur  The symptoms wsually
manufest thenmelves early in Iife, and the infant has difficulty
m breathing dunng the numing perlod  The degree of
compresnon may be 30 great as 1o result in death unfes the
condition 13 recogmzed at an carly sage and adequate
rurgical rueasures are instituted

Right Subclgvian Artery — One of the commonest of
the vaswular anomalies that may cause tracheobronchial
sympfoms {s a nght subclavian artery that originates as the
iast Iftended branch from the distal part of the rortic arch.
Such an anomalous nght subclavian artery usually pames
to 10 normal pontion by coursing from the keft to the right
nde 1n front of the trachea, o between the trachea and the
eaophagus, or behuind the esophagus, croming the mxdhne
of the trunk at the level of the third thoraac vertebra  In
cases of this knnd  the symptoms are more [ikely to be esopha
geal than tracheal in nature, and the primary sympiom fre-
quently i tranmtory dysphaga which often has been termed

dviphagia lusona A a rule dysphaga lusocla is more
prone ta occur after the second decade of life than earher

Organic Changes 1n the Vascular System —An enlarged
heart may {mplinge on the esophagus and cause symptomt,
but 1t b comparatively rare for such a lesion to involve the
trachea  Although enlargement of the heart may fead to
displacement of the bronchus, it 13 unumal for thit to produce
brouchial symptoms Dilatanon of the left ventrcke, as 13
mitral stenosis, may give roe to bronchial obstruction, which
abways involves the left main stem bronchus.
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A much commoner causwe of tracheobronchial difficulty
n impingement on the trachea and bronchis by an aortic
ancuryym (Fig §) An ancurysm of the aorta not only may
prems on the bronchus, producing bronchial obstructlon, but
t may nvade the wall of the bronchus and protrude into
the broochial lumen, cawtng obwtruction and a dlintcal
picture closely dmulating that of fumor of the broachus,
The development of an aortic apcwrysm with impingement
oa the trachea or bronchus may be extremely slow or com-
paratively rapid  The degree of bronchial obstructton may
be

Bleed ng is rather common in cases of aortic ancurysm
n which the Jumen of the trachea or bronchus n invaded
The biceding may be wnterouttent, although t 13 much more
prone 10 be masive and fatal

In addition to involvement of the bronchus or trachea
an aortic ancurysm may mpmge on the esophagus and
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produce csophageal obstruction or invade the esophagus,
with perforation into the esophagus ftself

The diagnosu of acrtic ancurysm may offer some difficulty
cspecially if the ancuryam occurs 1n a younger peran and
13 not assocuated with posnve results of serologic tesa for
syphiln. In casea of ths type roentgenolegic exarmination
of the thorax mav be confusing because the findings are
compatibie with those seen {n bronchial tumoe  Bronchoscopy
may be of great value 1n the diagnoms, but care mut be
exercised in the removal of tusue from such a Jeton for
mucroscopic diagnosit because 1t may cause fatal masive
bleeding  When the prasence of an aortic ancurysm 1
suspected 1t 18 extremely mportant that the panent have
the benefit of a thorough chnica! and fluoresropic examina
tion before amy tinue 1 removed for mieroscopic study






18 Dragnans and Treatmont of Diseeses of the Tracke ond Bromck:

is varuable depending largely on the type of the malignant
tumor  As 1n primary carcinoma of the bronchus, the exact
diagnoss 18 dependent on the microscopic appearance of cells
found 1n the sectetion or of tusue removed from the tumoe

Squamous cell carcinoma 18 by far the commonest car
cinoma of the trachea. Adenocaranomas are encountered
lem frequently and 1t 1 posible that these all ongmate
primaniy 1 a man stem bronchus and extend into and
mvolve the lower end of the trachea.

Adenoma of the trachea occurs with a frequency almont
equal to that of squamous cell carcinoma.  Marphologically
the adenomas 1n our series were all of the cylindroma type
They may show cvidence of peritracheal extension and may
invade contiguous structures. Widespread metastasst ls rare.

Benign Tumort.— Bemgn tumars of the tracheobronchual
trec are comparatuvely rare  They may produce the same
symptoos that occur with malignant Jesions involving the
trachea  As seen 1n the afore mentioned table, a variety of
bemgn tumors may onginate {n the trachea

Papilloma — Ttus 13 by far the commonest benjgn tracheal
tumor It originates from the surface epithelum and may
be mngle or muluple When present {n chifdren such tumont
caust more respiratory difficulty than they do in aduls
because of the greater relative implagement on the tracheal
oc bronchual fumen

Tracheopathia Osteoplastica — Thu 1 one of the most
mteresting of the berugn tumons of the trachea (Fig 6} It
appean under the mucoss, between the cartilaginous nngy,
as a nodule compased of carnfage and bone  In most cases
the nodules arr muluple, mav mvelve the enure Jength of
the trachea and may extend down into the bronchi It u
most hikely to occur 1 the fifth and mxth decades of Jde
Such tumors may produce fymptoms that are dependent on
their size, number and distnbuation The condition may be
recognized froro 1 fogl f expeciaily tamo-

graphic studics




Fig 6 Calofed depomtnin traches m - oate of macheopathia cmcoplasocs
Imact sbows broochosoopic ppearance of th by podules i the traches

Amylold tumor xa thoma aod  hondroma ocour with
great ranty  All five such tumoms listed 1n the table gave
rhe to symptoos.

Treaiment. —The treatment of racheal tumors depends
largely on the type of leson present. The past 5 years have
scen great advances 1n the surgical removal of a segment or
portion of the wall of the trachza W th this improvement
in surgical techmc, tumors that formerly had to be treated
pallatively now can be removed in their entrety with a
sood chance of cure

Carcinoma of the trachea 1f the tumor has not lofiltrated
I0to contiguow structures or metastanzed chewhere, can be
removed surgically th  connnuity of the trachea bang
mantained by d rect apastamoss or the use of & plastic or
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metal tube to replace the severed trachea  The local excinon
of tumors wuch as cylindroma, with reconstruction of the
tracheal wall, is being accomplished with increanng fre
quency If the tumor cannot be removed by extuon, a
great deal often can be accomplushed by destrucnen of the
tumnor by elertrocoagulaton don  directly through the
bronchoscope or by means of tracheotomy The implanta
ton of radom, the use of roentgen therapy and exposure to
the cobalt bomb have a definite place in the treatment of
malignant lesions of the trachea,
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effort or may be s severe that the patent hay frequent
peofonged paroxysms d with laryugosp Thew
episodes may be termbly fnghtening to the uninitated
Anxiety with 18 asrocusted hypervennlation may emsue and
thir may preaplate similar and more alarming paroxyame
A hablt cough, or one pot cawsed by any demonstrable
discase s frequeatly a deep rasping cough that may oceur
M severe paroxysms

Secretion may be absent scant or profise  Mucod
wputum 15 described a3 cdear stringy or bubbly and it may
range {rom colorien { ‘white ) to yellow Puruleat sputum s
thick or creamy and may be gray gray-green or yellgw-green
The phyrician should mspect & specimen of sputum, if at all
pomable rather than depend on the patient s description

The dugnoms of chromic broochitu shouid be made onfy
after other ducases such ar tumors, tuberculods, fungous
drscases, foregn bodiet in the bronchis, congestive cardizc
faslure, emphysema or any other disease capable of cauung
& cough have been excluded  The evaluation should include
adequate hntorcal informanon and phyncal examinatioa.
A roentgenogram of the thorax should be made to excdude
other dueasey a3 much as ponibic and broochoscopy olten
u oecemary  When purulent sputum b peesest, bilateral
bronchog, may be ] to exclude the posubility of
bronchuectans  Bacterologie investigation of sputum i
adviable not only to axd In excluding such conditiors ar
ruberculoss and fungous ducases but because it may be of
help 1 outhmng The dlagnasis of chronje broa-
chuts s hazsardows without a tharough exampanon

Treatment. —The (reatment of chrome beenchius de-
pends on dimunation of the underlying cause By sif oddy
thie commonest broochual imstant Js inhaled cig;r:td n;:okc
Thin, any person with chronk. bronchitis has & chance
of being ryrdped by stopping the usc of cigarets. One should
climinate other nciing intants, however whether these be
inhaled, infectous or mechanical elements.
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Chronic bronchitls frequently b perpetuated by the act
of coughing loelf as already menuooed Many patents
belleve they should do thar best to cough up even tny
amounty of sceretion and will make strenuous expuluve
cfforts to do s0 Calm reagurance by the phymcian that
nothing 11 serjously wrong and teaching patents the fallacy
of this habrt frequenty suffice The act of coughing may be
compared to the rubbing of sandpaper up and down the
inflemed air pamages  Reat and freedom from imtation are
required for the healing of most tisues, and thus prosounced
“gvercough should be eluminated Lattle tricks for the
suppreswon of cough, such as the cemation of breathing
when the uckle or other stunuhy for coughing s first
poted, may be heipful The panent should concentrate on
the supprenion of cough rather than on an attempt to rakse
» small amount of mucoid secretron that 13 pot an UnMANL

Andtumrve agents are chiefly narcotic drugs and should
be avorded except for shoct term use  Codene, dihydro-
codetnone, methadone and dihydromorphinooe hydrochloride
(dilaudid} are the agents used mast frequently  They usually
are combined 10 a syrup with expectorants, such as potaesu m
iodde or ammomum chlonde and may be helpful for
temporary use in order to provide rest for the bronchial
mucous membrane Nonnarcot! agents such as carbetapen-
tape atrate (toclase) caramuphen ethancdwulfonate (toryn)
and dextromethorplian hydrobrormude (romilar) are newer
antitusuve drugs Thus far 1t has been difficult to evaluate
therr efficacy chinlcally A person with nocturnal cough may
benefit from sedation at bedume 1n order to obtain two or
three consecutive nights of rest and break his cycle or “habit”
of coughing

Expectocants are agents that are supposed (o increase the
volume and decrease the vicouty of sputum, making It
teembie normmal mucws, which » eanly exereted by dlfary
and pormal broochial acton  These agenn include potasfum
Jodrde, sodium todide ammoaium chloride antimony (as in
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Plugs of mucopurulent secretion may obatruct small or
[arge bronchi, which then become difated  Thu dilatation
may revert 1o normoal (perudobronchiectans) o may progres
to permanent branchiectass. ’I'hemumo(thcdmfrc
quently can be truced to attacks of menstes or

to the severe influcnza epidermn of 1918 and 1919 in thu
country

Aspradonal poeumonia may result 1n bronchiectass and
prosents the combinauon of bronchial obatruction and infec
uan  Tomllectorny dental extra tiors or other operatons
n the now mouth or pharyox are fraught with twe danger
of atprntonal pneumnontts or abwcers. The same may be
seid for any abdomunal operanoa with manipulspon of
orgars of the upper intestinal tract regurgitaton and
mspurntion of gastric cootents commonly occur  Esophageal
dnorders much a1 achal (cardrospasm) and pharyngo-
csophageal divernculum are asociated with pecturnal regur
sitaton and aspiration of contents of the esophagus or pouch,
caunng paeumonts and broodoectss Usens of oily niasal
drops or those who take mineral m} juat before going to bed
are didates for develop of 1pad p s and
beonchiectasis.

Sinusitn 1 frequently found 1n amoclation with bronchs
ectacs, but t s probably a complicaton ratber than a
cawal factor  Most patients with thu aworatson have noted
symptoms of bronchiectasn before thore of sinunt. Haow
over the exoct relationship s not completely clear

Rartsgener s syndrowue {3 & trad of brochiettam, gnm
ts and stut mversus Onginaily described by Rartagener
others have concluded that bronchiectam ocourns m 15 10
20 per cent of all patients w th destrocardia

Cyuc fibrom of the pancreas frequently 1 sccompanted
oy bronchacerans, The secretions are thuck, sticky and vicid,
and the tom  mucovsodom™ has been applied o the
disease It a diffuse procem nvolving all lobes and may
progrem (o grnerahized obetructs ¢ empt ysema  Respiratory
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symptoms and recurrent eplsodes of pneumasnia are often
the most predocunant features,

Agammaglobulinerma 1 a duturbance of the immunotogre
response of 8 person urually resultng 1n a chronic or recar
rent suppurative process Bronchicctash has been demoa-
strated 0 approomately 20 per cent of the reported caser.

Healed tuberculosis, lung abscess and ather pulmonany
suppuralive procesacs may cawse rendual bronchdectass.

Pathology —The fundamental changes in bronchiectass
are those of inflammatory destruction of peripheral broachi,
which are pot only dilated but lengthened and thickened
Varable smounts of parenchymal wvalvement of the lung
occur from chromic mtennual and alveolar pacumonttzs,
which may result in fibrosss and contraction of that portion
of the lung

The bronchial mucoss may show ulceration or metaplzna
with Joss of uiha and a tendency to squamatizanon  The
submucoan 1 infiltrated by inflammatory cells and a vanabie
amount of fibrosn. The mucosal glands may decrease in
number The musculature, elastic tiwue and cartidage of the
bronchuat wall are destroyed to varylng degreer. Changes
n the hlood vemels are frequent and consist of endarterite.
Enlarged wflammatory lymph oodes may surround major
bronchr serving broachiectatic lungs,

Clinien! Features. —Cough with production of purulent
wputum s the predominant symptom. The amount of
Sutum vares greatly from none at all such aa o dry
bronchectash, to a cup or more dady It puruleat charae
ter ts descibed variowly as thick and yellow  yellow-green,
gray-green of green. Jt may be malodorouns One ghumpse
of the sputumn o much more valuable than a descnption
of sputum 15 1ot readily cxpectorated, the phyweun should
ot hentate to obtain some by the usc of postural drainage
of the bronchi Thu 1s mast easlly performed by having the
patient kneel on a chawr or davenpoct, placiag the hands on
the floor and staying o thes postion for a mmute of %
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Children and women sometimes have difficulty expectorating
sputum for exzmination because of thelr habst of swallowing
anything coughed

Prolonged cough apd spatum after a commmon cold are
frequent 1n pauents who have bronchicctasis. Some state
they have no cough except for one that persists 1 or 2 montha
after an ordinary upper respiratory infecdon

Prequent epuxies of preumoma and pheuritic pan should
make one mupicous of the presence of bronchiectam,

pecially of cpeated romig show the p
iuﬁ\cnﬂnloauouurxfplecmucpumudnyloathc
ame nde.

Hemoptyds 13 common and vanes from tight sireakdng
in sputum to & pinksh, ly colored o
frank hemoptyala of a cup or more of blood Faulhcmer
rhage u rare. Hemoptysls frequently 1 produced by over
exertion and often it awoctated with acute infection of the
rapiratory tract It 1 typieal of upper lobe bronchiectans
and “dry bronchiectam™ of the other lobes to have recurrent
herooptyns as the only symptomn.

Dyipoea and cyanoms m asociatwon with bronchiectms
may mean extersive dueaxe or may be indicative of the
development of emphysema late 1n the coune of the disease
They are ominouws mamfostatora. Lasdtud  fangatihty
malane, anorexia and fow of weight are manfestations seen
n almow any chrome infecthon  Mctastatic abscemses in
ather poctions of the hady cuch s the bean are uncommaon
«ance antilwotics have become avarlable

Pulmanary esteonrthropathy u ind cative of long-standing
dbeasx when arociated with bronchrectess  Its cact caowe
ts noknown but {t s most ty d by clubb
of the fimgens and toev Tcrﬂmmvbep‘mln}mg
soroe of the Jong bones, such as the tbia a3 the result of
peniosical proliferation

Roentgenographi Featu cs.—Scveral features n stereo~
*opke posteroanterior views of the thorax are mggpetive of
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bronchiectasls  These ngns are not pathognomonic of the
dusease however the more of them that are present, the
moce certain one can be of the diagnosts.

Increased pulmonary markings are the most common of
these features They conmst of Linear shadows extending
from the hilus 1n a direction corresponding to the distnbution
of the bronchial tree They may be due to fibrotic changes
in the bronchial wall and surrounding tmeue, or they may
reflect the collecnon of purulent secretion 1n the bronchus.
They are the least dependable of the roentgenologic ngns
because they are found mn other conditioms, such as con-
geative cardiac faulure, and because 1t u extremely difficult
to make the dutinction between normal and shghdy in
creased markingy

Chronic pneumonitis 13 found less frequently and usually
15 amociated with the other features. Honeycombing or
ring shadows may be seen 10 any type of pulmonary fibrom
with secondary emphysematous air sacs but sometimes occur
n branchiectasy

Contraction of 2 paction of the lung such as an atelectatc
or collapsed lobe, 13 sumetimes due to bronchiectams. Whent
the nght muddle lobe 1 1nvolved a hazy triangular shadow
extends laterally from just below the hilus (Fig 7a) On
the Interal roentgenogram, a dense lnear shadow extends
diagonally anteriorly and downward from the hilus (Fig 78)
When elther lower lobe 1 collapsed & densc triangular
shadow is scen m the cardiophrenic angle. On the left, thit
18 usually supernmposed on the cardiac mlhouctte (Fig 8)
on the nght, the cardiac border merely may appear to be
sraightened  The lateral view may be normal or may show
only diffuse hazinem 1n the region of the lower Jobe.

Bronchoscopic and Bronchographic Featurer.—Thedag
nons of bronchiectasss 15 made with a reasanable degree of
certalnty by broochography However before an opaque
medium is lnstilled into the tracheobronchual free, it 1s Wi
to do a bronchescopic examunatton chicfly in order to
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cxclude an obstructing lemon  One frequently can deter
mine the nde from which most of the purulent secrction is
cocmng  Furthermore if bronchoscopy 1t done just prioe to
bronchography sceretion may be asprrated to allow better
filhng by the opaque medium

Bronchograms are best perfarmed with the patient under
toplcal anesthesia, but in children 1t ls usually pecesary to
usc general anesthesla  After adequate anesthetization of
the pharynx, larynx, trachea and major branchi, a catheter
may be introduced into the bronchi and the epaque mediom
may be instlled with or without flueroscopic gudance by






Fig 9 Normal bronchogram. o Right side, b, Left ide.
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PP = of the maccalar type.

immediately and a mi ture of axygen and hef um should be
admmh(crcdbym.uk

Technically v bronch should show filling
of each segmental bronchus, incloding the upper lobu. A
modard syrtem of ture of broneh

ments b desimble nd that suggested b’yjnchnn and Hubcr
ts the most videly mccepted Al volar filling with opaque
medium o undenrable but should not be too duturbing
because t almort al vays means that the bronchl serving
tlicse alveoll are normal even though they may not be well
sen. Ideally however a normal broachogram should
rescmble a tree without leaves (“winter tree  pattern) rather
than the ‘summer—ree  pattern of alveolar filling (Fig 9)

Bronchiectasls may be demonstrated in a cylisdnie cysuc
or saccular form (Fg 10) It Is most cornmon in th lower
lobes but may occur in any scgment  In disese of the lower
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lobes, the supenor segment 15 usually spared but the middle
lobe on the nght or the lingular segrent on the It fre
quently may be 1nvolved The antenor segment of the nght
upper lobe 15 also commonly aflected. The right muddle Jobe
may be the only portion of the lung affected and may be
anociated with the middle lobe syndrome.

Studies of Pulmonsry Funetion.-—At present, phynalogic
studies of the lung appear to play a minor role in apprameg
a person with bronchiectanis. The tests are not of diagnostc
value but may be of help 1in evaluating the patient as a
surgical risk  In thus regard however the exercise talerance
of the patient, the depth and vigar of respiration  the force
fulnens of the cough and the disphragmane excurmon as
determuned by percusmon are just as helpful  As a general
rule 1f the pauent can perform a normal day’s activity
studies of pulmonary function rmay not be useful except as
a basc hine for postoperative comparnson. Bronchospirometry
with evaluation of each lung scparately provides the mot
helpful date, especually if one u contemplating bilateral
surgical procedures.

Surgical Treatment. — Permanent bronchsectasis can be
eradicated only by surgical removal of the discased portions
of the lung  Thu treatment should be given serlows con-
sideration 10 every adult who has uniateral discase and 1n
many who have biateral disease The mortality rate in
properly sclected and prepared patlents operated on by
experienced surgeom s only | or 2 per cent.

Indicattons foc surgical treatment depend on the degree
of symptoms, age of the patieat, extent of discase, and (he
desires of the patent. Wien the diseasc is asyrmptomatlc
or when a | d z0ne of bronchk Iy 13 ducovered In
searching foe the cause af slight hemoptyws, one should be
reluctant to advme such a major operation When pul-
monary suppuration or hemoptyss n moderate to severe of
when recurrent pricumonitis and pleursy are problems,
surgical intervention diould be comidered  In paticnty len
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Medical Treatment.—When surgical exchion iy not ad
visable pallative medical treatment should be given. The
principal mum of th is to mimmize the suppurative procesy
or sccondary infection as much as powble.

Good food adequate rest, sufficient humudification of tire
home and avoidance of bronchial irntants such as tobacco
smoke are helpful  Upper resprratory infections are dee-
tenicus to bronchiectatic patients and sometrmes a change
to a warm drv chmate decreases the incidence of these
However dust commonly encountered in such a location
may be enough of an iwntant to produce an increase in
bronchorrhea and a permanent ehange of remdence should
not be conndered without a temporary tnal  Sinustls may
require separate freatment, but as a rule it bs helped by con-
troling bronchiectasly with medicanons or by elimlnating
pulmonary suppurattan by surgical intervention. Treatment
of awsociated bronchial asthma may be necessary although
frequently bronchiectass u the  tmgger mechaniun

Thinning of thick wvisad bronchlal secretions may be
deurable and can be done in varlous ways. An adequate
fatake of fluid s emendlal and may be supplemented by the
use of 1odides or ammonium chloride Inhalation of steam
oc acrosolized eolutions such as sterle water sometumes used
as 2 diluent for antibiotics, wetting ngents such as triton
A 20 or proteolytic enxymes such as trypea ar streptokinase
may loosen sticky secreuons.

Postural drainage should be dengned to evacuate properly
the parts of the lung affected  Inasmuch as the lower tobes
ar the dependent portions of the lungs are ivolved most
commonly the act of lying across a bed with eibows on the
floor or kneeling on a davenport and placing the hands on
the floor should allow secreton to be expeiled by gravity
Thus should be done three or four times daily for 10 or 15

i at the b g of tr Later the paticat
may become discouraged because he does not produce much
sputum and is ilkely tostop Rather e ahould decressc and
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these agents should be saved for serfous infections so that
they will still be effective when needed.  Othens wse mod
cratcly large doses for long periods, feeling that much dos-
abllity 15 peevented  Still others consider that certam
medicaments such as the broad-spectrum antibiotics suppres
the usual flore allowing the emergence of organlans such
23 Preudomones scrugmosa or Bacillus protens that have
scrious potentialities and that are mare difficult to eradicate.
1t b our opimon that antituonics such as pemciliin and
tetracycline should be adminstered to patients who have
bronchiectasls with each upper respiratory infection or can-
mon cold and that 1t is safe to use such agents intermittently
for 4 or 5 days at a ame to control copeous suppuration, which
18 annoying to the pattent and his amocrates. The frequenc)
of these periods of admunistranon will vary from person to
person, and it is safe to let most of these patients regulate
the interval between freatments i they are copscrentious
enough to use postural drainage diligently and wisely

Prognoss and Prevention — Prior to the advent of
surgical treatment and antbiotics, patients who had broachi-
ectasts hved shortened and unhappy Ives Pncumonia,
empyema brain abecems and amyloddom frequently were
fatal complications. At present, many patients with broa
chiectasis survive, with the mbsequent developoent of
pulmionary emphysemna.

When surgical excimon is posible, however ome can
expect 75 per cent of the patients to return to full vocatonal
activity with few or no remaining symptonns. Surgrcal inter
ventlon commonly 15 reconmended for bronchlectash in
children but a recent study showed that the results are not
£0 good as they are in adult life. New lesions of bronchucctasls
oc 20068 of residual bronchiectass are likely to be found
after operatian In a higher proporticn of chiidren than
adults, probably became of pottoperative complicatioos,
suich as retention of seerction.






FOREIGN BODIES IN THE
TRACHEOBRONCHIAL TREE

The asprration of a foreign body nto the tracheshronchual
tree usually 15 accompansed by such d. Ic sequelae that
the diagnosms 10 most cases 13 made with ease and broncho-
scopic removal of the foreign body is advised  Unfortonately
instances still remain in which prampt removal of the foregn
body 1 not advised, there being a tendency to procrasti
nate in the hope that the foreign body will be coughed out.
The chance of such a termupatton Is extremely remote  The
scriousnes of permitting a foreign body to remain i the lung
1 well realized when 1t 18 pounted out that the mormlity
rate 13 more than 50 per cent if such a course 1t followed
In contrast, the mortality rate attendant on bronchoscopic
removal of foreign bodies from the tracheobronchial tee i
the hands of a skilled bronchoscopiat s less than 1 per cent
A more difficult problem 13 the recognition of the aver
looked or forgotten aspirated forcign body It 13 surpnunng
how frequently a patient may forget the madent dunng
which he ssperated a foragn body The pouibility of the
presence of an aspirated foreign bodymunbeh:-ptmmmd
Iy n every of pulmonary supy and
10 cases 1 which upexplaed wheere 1 peescnt (Fig 11)
Unfortunately a typical dugnostic picture for all stances
of aspirated foreign body does not exist. The sequence of
events that usually follows asprranion of a foreign body vancs
with the character urc and shape of the foregn bods and
the age of the patient  The initial act of aspirating a forcign
body 1nto the tracheobronchial tree generally n assocuated
with & violent parovysm of coughing and, les frequently
2




Focgn Bodsct x the T acheobronchiel T et 43
I& e
o~ ¥
‘I\
<+
\

1
g \

unli
Fig 11 Pubmonary sppuration due ¢ an mpirated forcign body (bone}

Th patient did pot recall arpurating th foregn body Insct, th forelgn
body

wheering  Unlen the foreign body u of such wmxc as to
produce interference with respiration, a period generally
foltows {n which the patient is free of pulmonary symptoms.
Thn asymptomatic period varies in durat oo and may last
for scveral hours or even for years, dependent again on the
character and size of the foregn body It b during this
pertod that the forergn body s mot likely to be overlooked
The late symptoms of an aspirated forergn body are usually
those of pulmonary supparatt ¢ discase, namely cough, ex
pectoration, hemoptyn and occastonally  wheeze
Vegetabl  forelgn matter b more likely to cause severe
od acute pulmonary damage than are metall ¢ foreign
bodiew.  Vegetable foreign bodies produce severe bronchith,
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Fig 12 Roengenographlc appearance In  case In which forchgn body
had been present in bronchum for 17 years.

which 1 charactenized by rapdd accumulaton of thick,
Ppurulent secretion and pronounced hyperemia swelling and
edema of the bronchial mucow The broachi distal to the
point of the foreign body tend to fill with purulent exudate

A nonobstructive foreign body may remain dormant i
a bronchus for months or even yeans without producing any
appreciable degree of pathologic change in the broochul
tube (Fig 12) This delay in effect is frequent when straight
Pios have been aspirated into the bronchi  Corrosion and
mechanical irritation eventually lead to the development of
obstrucuon of the bronchus and concomitant sccondary
pulmonary suppuration. If a forcign body cspeoally of
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metallic material i allowed to remain in the broncinn for
a fong period, a stncture generally will develop at the st
where the foreign body has lodged. With nme, the bronchus
below the site of the stricture tends to dilate and the foreign
body may drop into this dilated bronchus. This is wech
nically important in removal of an sspirated forcign body
from the bronchial tree because when it takes place dilation
of the tricture 1 necemary before the forogn body can be
tafely withdrawn from the bronchus

The phyneal findings on cxaminaton of the thommx in
cases of aspirated tracheobronetual foreign body vary wath
the size, characier and focation of the foreign body and
with the degrer and character of bronchial obstruction
produced In add tion, sccondary suppurative changes may
greatly alter the ptymeal fndings  In the mterpretatlon of
physcal findings 10 cases of joreign body n the wracheo-
bronchial tree, it must be recalled that the bronchi are not
static tubes but constantly change {n mze and kogih during
respiration A & reult, comtant vanatlons exat in the case
with whichl air can paw through the bronchus and about
the formgn body dumng respuration

The bronchuat obstruction resulting [rom aspirated foreign
bodies has Leen described by Jockson and Jackson as of
four types, a clasificaton that 1 of special value in the
nterpretaton of physical finding.

Type I Partial Bronchial Obstructron. — Thu type of
obstruction b mamfated by interference with free pamage
of air through the bronchu in whih the foreign body is
Yodged and Interference with pormal dra nage of the bronchu
distat to the point of otwtruction At a comsequence  hmita
thon of exparruon of the lung on the imohved side 1 present
On pereusdon, o) ght impairment in resonance may be noted
over the thorax in the regwn below the pont of bronchial
obururtion.  Auscultation may reveal hanh blowing respira
tory sounds with paseage of air about the foreign body
The respl y sounds are diminhbed over the region of
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increased duliness, vocal and tactile fremutus may be mm-
paired, and rales are often present

Type 2 Expiratory Check Valve Obstructron — Inter
ference with free egress of ar dunng expravon b the
characteristic of thu type of obstruction This 11 especially
Lkely to occur in the presence of round foreign bodwes of
vegetable matter  With expiration the bronchus narrows,
closing about the foreign body and thus interfening with the
expuluon of air  As a result, the lung in which the obstruction
cxits becomes overdisiended with air and shows great
hunitation of expansion  Percusson over the wvolved lung
reveals tympanioc sounds Respiratory sounds are dimun-
uhed or abeent  Rales are not heard on the invaded nde,
although they may be present on the free nde ¥ ocal resoo-
ance and fremitus are altered but litde

Typc 3 Complete Bronchial Obstruction — Thas type
13 charactenized by interference with entrance of air into the
lung beyord the point of obstruction The aur that was in
mclungdhmltol}lcoblm:cunnhnoonabmrbcd,md
secretions rapidly accumulate on the nde of involvement,
producing the typical proture of atelectass. As a result,
Imutaton of expansion great impairment of the percuwion
pote, and an absence of respiratory sounds and of rales are
noted 1n the invoived fung  The heart usually shufts toward
the nde of involvement, and the diaphragm n elevated on thy
sde  Compenastory emphysema is present on the free sde-

Type 4 Inspiratory Check Valve Obstruction. —Thbs
formo(obﬂmcdonuthcmuftychDDdeh“HY
immeduately precedes type 3 It 11 of extremely short dura
tion and httle pracucal significance,

R phic Studies. —R phic caami-
nation of the lunga should be done in all cases in which
aspiration of a foregn body 13 aupected  In addinon to the
routine anteroposterior and lateral thoracic roentgenograms
it 11 rec ded that be made at the end

of both mspuration and exp ration.
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Fig 13 Aa sepaawcd forclgn body which produced  experatony check
valvo fype of oberachion

The roentgenographae findings vary with the type of
foreign hody and the degree and character of bronchial
obstruction Opaqne foreign bodiex are recognueed readity”
xreater difficalty wall be experienced with pooopaque foregn
bodis.  Roentgenographic cxamunation of the thora in
bronchial obstruction of type 1 doas not reveal dusracteriatic
findings In cuses of type I, the expiratory  hechwvalve
obstruction, t is apeaally impottant that the roentgenogram
be made at the end of exp ation, & othrmmuse the true tate
of affary may be muwed Tho conditwon 13 characterized
by greater trnmparency of th lung on the obstructed side
daplacement of the heart to tbe uninvolved side and de
prewion and flatiening of the dome of the diaphragm with
lunitation of diaphragmair excursion on the ude of obstruc
wvon (Fig 13} In cavcs of trpe 3 the atedectatic form of
dntrucuon  increawd denmty b prewent aver the regwon
from which acration nd drainage o0 the lung have been
cut off (Fig 14) Depending on the degree of atchectans,
the heart may be stufted to the unol ed ude, with homo-
lateral levauon of the diapliragm

When secondany, suppurative changes take place in the
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lung = m result of an aspirated foreign body they may over
shadaw completely the roc phic find ngs nnt de-
scribed  Although none of the secondary roentgenograpluc
changes are diagnostic of the presence of a foreign body
they should be Interpreted as strongty indicating that special
scarch should be made to rule out the posmbility of an
underlying forefgn body [t must be emphasized that a
normal roentgenogram of the thorax does pot ellmunate the
existence of a forergn body In the wracheobronchial tree
The presence of a foreign body In the trachea or bronchus
atways shoukd be looked on as an emergency and the foreign
body should be¢ removed as soon as powible However 1t
is seldom that its presence indicates such a serous emergency
that bronchoscopre exarmunation should be done without the
advantage of full and careful clinical study under the beut
ponible crcumatances. The practice of inverting the pauent
10 an attempt to dislodge the foreign body from the wacheo-
bronchial tree by to be condemped as unafe as the change
of posltion may dllodge the forelgn body so that 1t may
become wedged in the glotths, resulting in spaim and com-
plete asphyxia of the patent  Although safe removal of a
foretgn body at the first bronchoscopy can be sccomplidred
m practically all cars, 2 second or third bronchoscopy
occancnally may be required

A characterlstic of an aspunted foreign body in the tracheo-
bronchial tree s that in most cass, even afier the foreign
body has been in the lung foe a connderable length of time
and hay st up cxterive pathologic proceses, the difliculty
will clear up prompily on removal of the forddgn body




TUBERCULOSIS OF THE
TRACHEOBRONCHIAL TREE

Tuberculons of the trachea and bronch: has been recog-
mzed for many years. According to Smart,® Richard
Morton, 1n 1694 was probably the first to describe lesions
of the bronchi due to tuberculons Since then pumerous
reports, based primarily on necropsy studies, have appeared
It has been oaly in the past 2 or 3 decades, with the more
widespread use of the bronchoscope as a duagnostc ad in
the study of pulmonary discasc, that the true chnical ng
ruficance of the discase has been appreciated  The advent
of thoractc surgery and the mntroduction of anttuberculouc
drugs in the treatment of pulmonary tuberculons have added
immeasurably to knowledge concerning Its development,
cause and complecations

A difference of opimon exists among observers as to the
incidence of tuberculous tracheobronchitis. It has been stated
that 1t occurs 1o from 10 to 60 per cent of all cases of pul
monary tuberculoms. This dicrepancy as to madence I
chiefly dependent on whether the observations are based on
bronchoscopic appearance alone or on the study of operative
or necropsy material To a lesser extent, the dbcrepanty
depends on the state of advancement of the pulmonary
tubcrculots 1 the particular group of cases reported
Although tuberculous tracheobronchutis Is more likely to be
present 10 advanced pulmonary tuberculoss than In cary
disease, 1t may occur at any stage.

The manner in which the trachea and bronchi become
involved in the tuberculous process has not been definitely
established they are scldom the primary ute of the discase,

50
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ndicates that tuberculoms of the trachea and
broachl may develop through a number of routes. In the
first place, tubertulosls may spread to the bronchi and
trachea by way of the lymphatic system into the mucown
glands. The lymphantc structures surrounding the major
bronchi, the wachra and the medlasinum absorb infected
material from the periphery of the lung  As a result of the
close contact of th mucous glands with discased lymphatic
tivues, the glands are attacked and thus carry nfected
materlal through the walls of the bronchi into the mucouny
membrane. Secondly the dixcase may extend directily to
the bronchus or trachea from neighbonng tuberculous tisue
Thirdly dwrect unplantabon may occur from [nfected
sputum or secretlons sucl a3 accompany the discharge from
a tuberculous focus nto & bronchus.

Pathologic Aspects.—The bronchowopic appearance of
the lestons of tuberculous trecheotxonchin vanes with the
particular form taken by the discase and its stage of develop-
ment. In chuldren, the carliest broachoscopie findings are
waally those prodoced by enlargement of mediastinal,
traches] and bronchial lymph nodes, which impinge oo the
tracheobronchual tree and cause fivatlon and narrowing of
the alrway In cootrast, the carlweat findingps o adults con
sist of reddenlng and edema of the mucous membranc
these changes may be diffuse but more aften are localzed
to a small regren situated about or opposite the operuny of
the bronchut. The reddencd mucow soon avarmes a granular
appeorance duc to the multiple small discrete tubercles n
the subamicosa (Fg 15)  Such an nfiltratve procews may
undergo resolubon and leave litde evidence of its previou
cxastence or ( may go on to the hyperplastic or ulceratl ©
form.

The hyperplaste {form b chamctenzed by thickendng of
the bronchial mucon membrane associated w th submucosal
hmphocytic infiltration  The mucous membrane I lew
fleuble with a decrease in the diameter of the bronchial or
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Fig 15 Tuberculows ulcer of trachea and broochl.

tracheal lumen The submucosal tubercles tend to coo-
glomerate. Ths may go on to the formation of a tuberculoma
that protrudes into the lumen of the bronchus and prescnts
the appearance of a benign tumor (Fig 16}

In the ulceratve form, small pin point zomes of ulceraton
appear It 1s difficult at first to dustinguish these small uleers
from flecks of mucus. The small ulcers tend to coalesce and
fuse, forming larger zones of ulccration that vary in size,
perhaps mnvalving the entire circumference of the trachea or
bronchus.  The edge of the ulcerated region 1 generally
ragged and the base i covered with a dirty grayish exudate.
Granulation umue, which generallv s regarded m Indicative
of ulceration, 1 frequently present and projects Into the
lumen of the trachea or bronchu, presenting the appearance
of & tumar and sometimes completely obliterating the zonc
of ulceration, The tendency of the ulcerative hyperplaste
process 1 to heal, and this may lead to fibrostenos.

The fibeostenotic stage i characterized by narrowing of
the lumen of a bronchus or the trachea. The stenotic zone
is firm and the lumen may be reduced to a pin-point opeoing
The mucous membrane overlying the smcture may
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lNg 16 Twbrrodoma of trachea

mooth or may exhilnt several areas of ukceration or grame-
latson  Th stenowm occurs usually as the result of bealing
of tuberculow ulceration  lem frequenty it results from
localized submurosal infiltration.  Purulent material ueually
exudes from the stenotie operung When the cause of the
sricture s not clear 1t advoabl to aspirate secretion from
below the stncture for cxaam nauon for acid-fast organooms
and fungl, since proof of the cause-of the lewon often can be
thus obtalned (Fig 17)

Tuberculords of the hilar and tracheal Iymoph podes may
fead to  hanmes in the trachea and bronchi that nay produce
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Iy 17 Atelectash due to tuberculouns sricture

clinical symptoins. This 11 especially commeon 1 infants and
young children Continued pressure oa the bronchus of
trachen 18 panjed by an mfl y reaction in the
mucous membranc overlying the tuberculotic node. The
mucous membrane which at first appears congested, grad-
ually becornes paler 1n color and thinned out At this stage,
determination of the cause underlymg the process may be
impomble  Although the lesion nuay retrogress at thiy stage
without perforntion of the tracheal or bronchial wall the
node or 1ts contents more frequently may rupture into the
lumen of the tracheobronchial tree and be cvacuated (Fig 18)

If the patient 11 examined at thu stage the opening through
the wall of the trachea o bronchus can be seen readily

Study of fusue or secretions obtamed from the opening
may lead to the correct duagnosis. An anthracotic node
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Lig 18, Debormity of bower end of trachen di v fubrrcudout node

may produce a mmular pict re A a rule after the node ar
t contents ha ¢ been evacuated into a bronchws or the
trachea the entire procen may subode or a small pitting
«ar may be left at the ste of the perforaton However
hould evacuation ulc place into Lhe nuphagus at the 1ame
time, an esopd | or csophag 1ial fitula may
be formed

Signs and Symptoms. — Although tuberculous tracheo-
bronch ts may produce a definite train of o n cal symptoms,
these symploms are not necerarlly characterntic of tuberou-
lous but may be produced by carcinoma  berugn tumors,
farergn bodles or other fesions
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Partial stemous of the tracheobronchial tree causes a
wheezing  stndulous type of respiration that is especully
noticeable with exertion or speech and when the patient n
recumbent  The patent may have attacks of asthma and
increased dyspnea with exertton. Dependent on the degree
of bronchial obstruction, varatons may occur 1o the amount
of sputum  Fever may be present when there 18 interference
with drainage of secretdors  with evacuation of the retalned
secretions, the fever subaides promptly Ormerod!! stated
that pain which gencrally = aggravated by coughing s
frequently present behind the sternum 1n ulcerative tubercu-
lons of the trachea and bronchi Bleeding may occur
Warren and amocata® found cvidence of tuberculous
bronchial ulceration or stenams In 57 per cent of the cases
of pilmonary tuberculosis In which the afore-mentoned
train of symptoms was present.

The phyncal findings in tuberculous tracheobronchitis
aleo depend on the degree of mechanical obstruction present
mn the tracheobronchial tree. Atelectans of onc or more
lobes may result from obstrucdon caused by stricture or
tuberculoma (Fig 19) The presence of atelectans, espeaally
atelectans that fluctuates in degree, should strongly suggest
tuberculows tracheobronchitu of the ball valve type

Melndoe and co-workers!? stated that the roentgenologic
findings of 1mportance n suggesung tuberculous tracheo-
bronchitis include (1) the presence of atelecta, especully
if fluctuating (2) a tend to pected and plamed
lpruduflhcdmnnd(s)cvﬂemcufnpanhﬂyobﬂ:nn:d
cavity with a fluld level While these findings are not
pathognomomc of tuberculous tracheobronclutls, they are
strong presumptive evidence in the face of active pulmonary
tuberculons  OF all these, atelectans s by far the most
mngnificant.

Ind and Contraindrcati
It has become 2 routine procedure 1n many sanatonu
perform bronchoscopy on all patiena at the dme of their

s to

for Br
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admusuon except when some contrmndication o present.
On the other hand such authors as Samson?! have stated
that thus procedure is not Indicated unlesms the patients
present sympiomns indicative of tuberculous tracheobeanchutss,
for 1n thewr experience such lenons seldom will be found in
the absence of & characterlsuc syndrome The problem n
not so mmpic or clearcut however when the physidans
expenience 11 not limited to the care of patients with
tuberculosis.

Bronchoscopy should be employed (1) In any casc of
pulmonary tuberculoss amsociated with wheeze, stradar
evidence of atelectans, obstrucuve emphyserna or variatoos
in sputum with amoclated symptoms that nught suggest
bronchual obstruction, (2} in any case In which a questien
exuts as to the accuracy of the diagnoss of tuberculons,
(3) 1 any case 10 which the patient continues to have sputum
containing tubercle bacillt in spite of the fact that the pul
monary lenon apparently has been controlled by aruficul
pneumothorax ar thoracoplasty (4} 1n event of spread of
the discase to a bealthy Jung when such a complication s
not expected on the baws of the existing pulmonary con-
dition, and (5) as a routine procedure ip all cases of pul-
monary tuberculesis in which resection of the lung or
thoracoplasty s undertaken It hay been amply demon
strated that the operative results will be far superior \f an
intact mucous membranc exasts than If such 15 pot the cme,
even though the bronchial wall 1self may continue to harbor
tuberculows discase 1n spite of mucosal healing

Comparatively few contralndications to bronchescopy are
present 1o pulmonary tuberculosis  If the procedure Is dooe
with caution It rarely sggravates the disease. Bronchoscopy
thould not be done (1) in the presence of rcute laryngeal
tuberculomns, (2) on a patient with pulmonary tuberculos
who has had recent extensive pulmonary hemorrhage of
(3) on a patlent who has far advanced tuberculosis and who

has toxerma and cacheaa






BRONCHOGENIC CARCINOMA

Brouchogcmc carcinoma mccounts for more than 10 per
cent of all carciromas 1n the human body Like caranoma
clewhere in the body it is prone to occur pnmarily io
persoms who are more than 40 ycars of age. It occurs about
eight times as frequently in men as In women.

Symptome. — Unfortunately carclnoma of the jug b
often 50 immdious 1n 1ty onset and so rafud in i development
that 1ts earliest manifertations may be produerd by extenmon
of the tumor or by metastasis. The symptoms depend in
large measure on the location of the mor It me, the
degree of bronchual obstruction and the presence of secondary
infection beyond the mte of bronchial obstructica  Tumars
that arse 1n the periphery of the lung and are small seidom
produce symptams, However the majonty of lesions origh
nate 10 the larger bronchi and tend to cause symptoms

Cough 15 usually the carliest and commanest symptom in
carcinoma of the lung being present in 85 per cent of patientt
It 13 often estremely difficult to evaluate this symptom
because such a lnrge percentage of the patents smobe
cigarety and cough s such a prevalent finding 10 smoker-
ncunxtofcoughoruchangcmtbc&mc(crﬂfta@‘“
a muddle aged person always should cause concern. M
first, when the tumoc bs gmall, the cough Is usually dry and
nonproductive as the tumor incremser 1 mze, producing
interference 1 drainage of the beonchus and secoodary
infection beyond the point of obstructlon, the cough becomet
productive of mucold or mucopurulent secretion

Uleeragon invanably occurs with an enlarging carcsoe
atows procem and often causcs biceding which Is preseat
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mvanably takes place Thus infection may be nothing
mare than bronchins or 1t may develop into bronchiectash,

ts, pul Y absxces, pul Y gangrene o
empyema  Such infectroms, beeruse of improper drainage,
frequently cause recurrent bouts of chils and fever that
may last from 3 to 5 days. Any socalled pncumona that
docs not clear up promptly should be looked on with great
suspicion, and every effort should be made (o exclude the
posability of an underlying carcinoma “Flu from wiuch
recovery n extremely slow in a patient past mddle age
should be regarded with suspicion  Unexplained pulmoazny
abscemses or empyema should be placed In the same category

Qlinical Findings. — The physcal findings i prmary
carcinoma of the bronchus depend on the mtuation of the
tumor 1ts size, the degree of bronchul obstruction, the
presence of sccondary inflammatory changes and the amount
of pleural involvement. A small lesron in the penphery of
the lung or in a large bronchus may excape detection even
vith the maoat carcful cxamination and may be dmcovered
only accrdentally during the coumse of bronchoscopy or
more hikely on roentgenologic examinauon (Fig 20)

An all too frequent tendency exiats to neglect phymcal
examination af the thorax or to disrcgard completely 18
results in evaluating the problem of bronchogemic carcinoma
Although 1t 1 truc that results of physical examinadon of the
thorax often are inconclunve or show mothing &
the procedure never should be omitted It 1 only by payine
meticulous care to all diagnostic aids that progrem can be
made in prompt and early recognition of these Jesiom.
This examnation also may add information that influence
the physician 1n selecting the mott suitable treatment

A most valuable but frequently neglected ald in physical
diagnosis 13 inspection of the thorax with the patient recurd”
bent Oﬂmmchln:pccﬂondmlosadntwl‘dcufmc
thorax Ings behind 1ts mate on inspiration, which sbould
cawe one to mnpect the presence of an ntrapulmonary
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one to suspect the presence of pulmonary carcmnoma, after
the pormbility of empyema has been excluded

A careful search for metastatie lewons In lymph nodes
obligatory 1 every case of suspected pulmonary careinoma.
The rupraclavicular regions and the axillac nrust be palpated
carefully for enlarged and firm lymph nodes. An undisg
nosed pulmonary lemon that has been present for months
often can be duagnosed correctly by the nmple procedure of
1dentifying a hard lymph node 1n the supraclavicular reglon
or axlla  Thus finding often alters the problem of treatment.

When a tumor anses 1 the apex of the lung which It
the so-called superior sulcus tumor (Pancoasts tumor)
Horner » syndrome may be present on the homolateral side
some atrophy of the muscles of the hand and arm may be
present on the same nde  These findings result from invasion
of the tumor from the apex of the lung 1nto the supraclaviculsr
foma and mediastinum, with 1nvolyement of the sympathetic
chain and the brachial plequs (Fig 21}

Roentgenologic Features.— Roentgenologic examination
of the thorax 15 of great value in the dusgnosis of caranoms
of the lung  Unfartunately the clasie signs of bronchogenic
carcinoma usually are produced by changes present late in
the dieease. From the dusgnostic standpoint, it 8 weful to
connder the development of broachial carcinoma as occutring
in either a penpheral smajl broochus oc & central large por
tian of the bronchial tree  The signs of deease may be thox
of the actual mase iteclf or thase produced by the effects of
the mast, namely those of broachisl obstrut peripheral
mas growing pnmanly extraluminally . farly

o ioaed ahae .
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Fig 23 Carcnomaofth Jungwlth pronouncedre  apercgraphic charge



P 24 Low mage of  enmal broochogenic aninoma  N\og  poorh
defined border

phragm, narrowing of the intercostal paces, spread ng of
the shadows of the unimol od -aculsr and bronchiat
structures on the  flected wde and a shift of the mediuastinum
to that nde

In the Liter tages of developm t of eon ral wmory
the growt! characteristscs of the particula tumor and the as-
socuited inflammatory hanges ha e great cffect on the
rocatgenclome [ tures Thuy  tumor spreading penph
erally through lympiati channed ma  preent a poorly
defined peripheral border or  reticulated appearance (F g
21) Large hila mawes bordered by clear lung or talateral
panamediatin | masvees are more bieh 0 be caued by
mediast nal twmors than tw bronchial inoms, althoug!
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Fig 25 Caviating squamoue cell
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Fig 26 Caviaung carcooma of the hung

the former may produce bronchial obntruction by extrimse
presure

It 8 not alway pouible ta d (Terenuat caviuting
arcinoma of the lang and a pulmonary abscem (Fg <5)
Actually the former may be consudered as a special example
of the latter A thick wall witt an irregular poordy defined
intensor wrface and  relau ely w Il-def'ned external out
hine ha been conndered to favor the diagnows of a cavitating
neoplaen (g 26) However a cavitat ng neoplasm at
tumes alvwo may present roenigenologe evidence of a lawm
benrgn pulmonary abscess, with a relatnely wnooth mtenoe
outhne and a less well-demarcated cxternal contour that
oy [ade mpercepubly Into the poorly defmed shadow of
an inflammatory proces.
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Pathologic Aspects. — It has been recognired for a long
ume that bronchogenic .arcinoma vanes greath w o
chinreal manifesations and its operabullty and resectabihiy
The factor that appears to be most resporsdble for thes
charactenstics u the collular type of the tumar iell

Bronchogemie carcinoina mav be dnaded o vanas
groups depending on the type of cells involved. McDonald
and anociates  clasufied bronchogenic carcinoma into four
groups, namely (1) wmall cell carcinoma, (2) ademocar
anomna (3} squamoty cell carcinoms and (4) large cell
carcinoma Some bronchogenic carcinomas are not made
up of & angle cellular type but have a muxed hstopathologpe
pattern  Parp of the same twmor may be made up of diffreeat
cellular types

In a stdy of 767 proved bronchogenic carcinoma seen
at the Mayo Chinic 38 per cent were of the large cell nype
3 per cent of the squamous cell vanety and It per cent of
the small celf type the remaining 12 per cent  ere aderw-
carcnomas  Squameus cefl caranona ocaured 7 umes
more frequertly m men than i women, ard onall oo
carcinomma was 29 umes as frequent o mMen as it wat in womer,
In contrast, adenocarcinoma and large cell carcinoma oc
curred respectively four and wx timer more frequenth in
men than in omen

The vanous types of tumor alswo differ in thetr predidection
as to the nte of gngin w the lung  Smail cell and squamon
cell carcimamas tepd 1o oogunate primarily 1n the largt
stem bropchi  Adenocarcisoata teods to msmﬂ“u'“"':
frequently n pheral broochi, whereas large cell @
cﬁ;zm ocrunp;e;wt equally n the penpheral snd i the
central poctions of the lung A might be andepated. the
type of tumor 1 of syguficance in lhccucddhpio(‘)b "

Crtology of Sputum and Bronchual Secretion —Oat o
the most important and vajuable aids w the dugnosd
caranoma of the lung has been thcdatloPmm‘d'::
factocy method for the cytolagic study of sputum and



Broackogeom: Carcimms t

¢ hial seeretiom for malignant cells. ¥ oolner and Melonald
were abie to make a postive diagnous of carcinoma of the
lung from cytologw study of wputum snd broochal sccre
thor 10 68 per cent of routine cases of carcipoma of the lung
A poati € cytologee diagnois of carcinoma of the jung can
be made much more readlly i casy In which the tumor
orrginates fron a large stem broochu than n those in wheeh
it arhes from a peripheral bronchus, In smalt celf carcinema
and squamous cell carcinoma i which the tumor originates
pamanhy in the large stem bronchl a postl ¢ cvtologe
diagnows can be made sn 93 per cent of eases  Comversely
o adenocarciponma which gnves pmanly in the penpheral
hronclu a cytolomc diagnoa can be made tn only 48 per
cent of casen
Broacboscopy — Bronchovcopy 11 of alue n the study
of carcinoma of the lung from the vandpoint of dusgnovs
and ajw becawse 1t may awist 1o cxact location of the turoor
Although carcinoma of the tronchus uamlly prewcots a
characteristic appearance as seen through the bronchoscope
d ficulty may be experrenced at umes in differenuating this
leson from sdenomas, tuberculomas or inflammatory lestons
Conserpuently removal of twie from the fevon for micro-
wopic caMination is imperain, Negatrve results of bron-
chocapee cxaminaton by no mcant rule out the powtnlity
of a pulmonary tumar Wh ke the great majonty of broncho-
grnlc carcinomay arre from 1} large stem bronciu and should
be vrdble readithy dunng bronchoscopk examinanon, some
kemoms are Jocated in wanaller sMem bronchs that cannot be
~«ctn broochoscopecally or reached by meam of vopsy
forcept The percentage of broochogense carcinomas thst
can be scen bronchoscopecally and from which thsue can be
removed for microwcopie diagnods depends on the hype of
lenon being exmined It v powdbic to mal  a pontne
thagnosn 1n more than 80 per cent of caves
of amall cell eaminomma of the g, In contrmst, & positnT
bronchowopic diagnou  can be made In onhy about 28 per
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cent of adenocarcinomas, which anse from the
bronchi penpheral

Biopsy of Lymph Nodes.—The removal and mxroscopic
cxaminztion of nupiciowly firm Iymph nodes from the
supraclavicular region in patients who have indefinite pul-
monary lesions always should be consldered. Suprcion
lymph nodes in the axiila or over the thoracic wall should
be connidered as suitable material for bropsy in unexplaned
pulmonary ledons Occasonally when all routine diag
nostic measnres have falled and palpable supeaclavicular
lymph nodes are absent, a lymph node containing malignant
cells can be found i the anteror meduastinal space or in
the retrosternal fat pad

Theracentess and needle biopsy of the lung are other
procedures that may be of value in the diagnoss of caranoma
of the lung

In spite of 2ll the diagnostic proceduras avmlable s
uzable group of cases remauns In which the only method of
astablishung the dingnoms {s exploratary theracotom)

Treatment. — The treatment of carcinoma of the lung 1
primanly swmical Early and complete surgical eradication,
as in carcinoma elsewhere in the body B the procedure o
choce  The results to be antapated from surmeal inter
ference depend largely on the cellular type of the carcinoma
The most satisfactory resilts from surgical rescction are
obtained 1n adenocarcinama and the squamous cell vanety
Approxumately 50 per cent of paticnts with squamows cell
carcinoma and 58 per cent of patients with adenocarcinoma
are b) did for exph ory thoracotoary  rexct
tion can be accomplished 1n 60 to 70 per cent of these patients.
Following rescction, 40 per cent of patients who had squamots
ccllummmaundﬁpcrccmufmuxwmhndadcw
carcinoma will be Living and well 5 years after operation:
The results of surgical treatment of kmall cell and large cell
carcipoma are much Jem favorable and in small cell car
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nnoma especially it ss imperative that some other form of
therapy be senownly comsdered

Highevoltage roentgen therapy or us~ of radioactive colmlt
(Co*) may be considered in cases 1n which the carcinoma
w not resectalde or It may be grven postoperan Ty when
oaly pellative resectron is done  Treatment of thiy form
muat be considered to be pallative

Chemotherapeutic agents have been dusappanting to the
present ume, but this form of trextment appears 10 fold the
most proiee for the future N trogen muriard grven inwa
venoudy has provided temporary benefit for maoy patlents
with nonroscttnbte broochogene carcnainas. Thi b par
ticularly true of the small cell varety o claim for length-
enlog e can be made but regresuon of symploms and
transient decreawe bn size of the lewons ha © been noted



ALVEOLAR CELL TUMOR OF THE LUNG

Alveolar cell tumor of the lung 15 a distinct eatty that k
frequendy confused with bronchogenic carcinama.  The
literature abounds with specul as to lts rel hp to
yagmckte in theep  The fxcts avalable at present do not
allow a complete resolution of these problems. It iv a com-
paratrvely rare tumor betng encouatered In only 1 o ? per
cent of all bronchogenic malignant twmoes, Tt ocouns
shighily more frequently tn men than m women (3.2)
While it may occur at any age, it o much more frequently
scent 1n the uxth decade of hfe. The tumor may involve
varying segments of the lung It may occur a2 a circumseribed
nodule ar involve & complete Jobe oo occazon, the entire
lung may be affected Microscopscally the alveclar sepla
are hned by nonciiated columnar celh. Some cells contan
mucus and pools of mucws may be preseat n the alveolar
spaces. Papiflary projections nto the alveolar spaces may
be scen 1p some zones.

8ymptoms. — Cough 11 umally the earlicest and most
common symptori, In most cas, the cough b producine
of & thin mucod type of secretion that vares gready lo
amount but 15 usunlly coptous. Hemoptysis may occur but
is most likely a late manifestation of the dircaxe. Dympnex
18 common, occurnag i about half the patients 1t s imvart-
ably constant and progremuve once it develops. Fever chilh
and low of weight are ather symptoms occasionally poted

Tbcphynalﬂ;mmdem:d:munth:uwntuftht
undertylng pathalogic condition but are of ltde value 18
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Fm 27 Abvecatar cell tumor of fung

Roentgenologic Featurer.—Although oentgenologic ex
amination of the thorax ha demonstrated a lesion 1 every
caw we have encountered, there is nothing entirely chara
tevistic about the roenigenologre findings (Fig 27) A poodly
defined rone of comclidaton |aving the appearance of
ground glav usually 1 ween ths may be localired 10 one
part of the lung or Jwocinted spotty sones of inflltratlon
may be present in other portions of the same lung or in the
contralateral lung  Pleura! fluld u praent o bout 10 per
cent of cases.

Bronchoscopy ud Cyt logic Examination. — Bronchos-
com mal lul direct -alue 1n die dingnoss of al eolar cxll
tumor of tte lumg  In only onc of 11 ases of alveolar celt
tumor was it powible at bronchavopy to ofiain a speciroen
o trmxc hat on mxcroscopee examination diowed the wmor
The presence of a coprows frothy mucoad secretion coniny






BRONCHIAL ADENOMA

Bronchlal sdenoma 15 « tumor of a low degree of makg
nancy that anss from the mucous glands in the wall of the
bronchin,  Gromly  these tumors vary greatly n osire and
appearawce  They generally propcs pio the fumen of the
bronchus and are attached to the wall of the bronchus iy a
pedicle (i +Ba) The ped cke may be long and narrow
permutung free movement of the wmor in the bronehus, or
it may be short and the base of attachment broad (Frg 288)
Occanonally only a small portion of the adenoma may
project into the lumen of the broachus the remander being
dtuated in the bronchial wall and in the adjacent pul
mauary e,

Mdenoma of the bronchus may be d vuded into two types,
namely caroinod and cylindroma e carcinod type
more common, apprownately % per  ent of adenoma
beng of this variety  Microscopially  arc nowd sdenoma
can display some flexibality 1 thew hstalogi pattern
Vascularity of the tumor may be the domunant characternbe
W thn ype, the cells appear at tmes even (o | ne the blood
vewets, Ar other tmes, vasculanty u much leo pronounced.
The cells may form sohid cord or may be grouped in al colar
chmpy with acinur formavon wldom a peomunent feature
The hutalogic pattern of the ¢y bndromatou adenoma aho
tend 10 vary somcy hat and mav be of mo nipes. Ome
Twmes & Smecherse postern n which the  mregular
roundrh and ovn) spaces are formed by 1} ceib abee
spaces are filled with muroid secrevon bhe other o the
tubercular pattern. in which umple tubcrtkes are formed

’
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Fig 28 Bronchial adeonme. x Lesion with relatively naow pedick
(hemarorylin nd comin x4) b, Lesion with brond base
(hernatoylfo and coaln x3}

Although 1t 15 frequently stated that adenoma of the
brouchus occurs pamanly in young women, our experience
has not borne out this contentron we have found approd-
mately the same frequency in men as in women. Although
adenoma of the bronchus can occur at any pertod of I,
it tends to appear 10 younger persons than does caranama
of the [ung

The pulmonary symptoms produced by adenoma of the
broachwus depend maly on the Jocation of the wmor Jis
sire and the degree of bronchial obwtruction that it prodaces.
An sdenoma of small size, especially ope located in the
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b > Baal| adenoma of broachus caumng itk groeratized roenigena-
 phic hamge 1o the gy

penpliery of the lung that does oot nterfere w th drainage
of the bronchus or  use obstruct ¢ pacumon s 1 likely 1o
be asympiomatic (Frg ”9)  Lewom mtuated clower 1o the
hiha of the lung and that obstruct a large stem bronehs
are much more likely o wse pulmonary y mptom (Fig 30)
Cough 1 the most prevakent symptom, bang present in g5
per cent of pavent with adenoma  Hemoptysi ocom by
approumately hall the pavent  Pan, recurrent bomy of
hills and fever dywpne  and repiraton wheeze are oy
) mptoem frequently noted
The phyuc | Gnd ngr. [k th smpiomy, VATY nih he

w7 of U tumor t location and th  degree dt"lthhl
obrtruction  Roentgenograp! x examinasilon of by &

may alford a definit  lue 0 the ldfl“lel}m&n I
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} 1
by 30 Adenoma of bronchos, with Atelectass and extensh Toemtgese-
graphic chasges.

the adenoma has reached sufficsent ure 1o cnst 2 shadow it
tends to produce one of tro dutinct roentgenologic patterms
The morc comman u that which demomtrates evidence of
obatruction of the arway of an entire lung  lobe or & puk
monary segment. The lews common form is charactenzed
by a round or oval shadow on the roentgenogram.
Bronchoscopy 1 of great value n the diagoots of adencma
of the bronchus  As scen through the bronchescope, the
tumor presents a rather characterutic appearance  The
tumor ordinanty 15 prdunculated and the mucous membrane
that covers It v weually reddish yellow with emall vemch
courdug gver the surface The nucous membrane scidom
s ulcerated but pus usually exudes about the growth  The
tumor a1 a rule is firm and tends to blecd easilhy on manipu-
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lation. Tiwue should be removed from the tumor for micro-
scopte examination in all cases.  Cylologikc cxamination of
sputum and bronchial secretions is of no value in the dug
nom of this lenon,

Opinion varies as to the most mtisfactocy treatment of
bronchlal adenoma  The decimon generalhy rau between
removal or destruction of the tumoe by bronchoscopic means
and surgical extirpation of the tumor by bronchotamm
\obccmm)' oc pnnu'mnccwmy \nrylng with arcumstances,
an d and attached to the
bronchial wall by a narrow pedicle and nn uch a focavron
that its removal by meam of thoracotomy would require
pooumonectomny b best excred and removed through the
bronchoscope  Adepomas n people of advanced years or
with physical aftments that would increase unduly the risk
of tharscotonry are also better removed bronchoscopically
All other adenomas are best treated by thoracotomy and
complete surgieal removal




BENIGN BRONGCHIAL TUMORS

It is unusual for a tumor that s primary in a major bronchus
to be anything but a carcinoma or an adenoma
Hamartomas are unally penphera] pulmanary twbons
but occanonally they occur in a major bronchus, providing
a bronchoscopic preblem  Approxumately 32 such tumon
mn a major bronchus have been recorded in the hterature.
It 13 befieved that tumors formerly clasgfied as chondramas,

Lipomas, Lipofibromay, fibrolipomas and fibromss are
closely redated hustologically and perhape should be pleced
1nto one of only two groupy, namely Jipoma or fibromas,
depending on the predormnant tisue  Lipomas occauonally
extend through the bronchial wail and present both intra
branchial and extrabronchial partions In a dumbbell fashion

Tumor-formung amyloid 1 fourd even less commonly than
are the tumory already mentioned It o a localized collectron
of amorphous material giving the staming charactenstics of
amyloid It 15 not associated with generalized amylowdous.

The 1yroptoms presented by paticnts having these tumors
are those of other bronchial tumors. Cough hemoptysls,
wheezing and pneumonits must lead onc to mopeet the
presence of bronciual obstrucuon

These tumors occasionslly can be miccesfully removed
beonchoscomeally but more frequently they require nurgical
extirpadon. When the tumaor occurs in a major bronchut,
the surgeon should attempt transbronchisl removal rather
than pulmonary cxculon unless the porton of lung dinal
to the tumor 15 sufficiently diteased to warrant removal

n



BRONCHOLITHIASIS

Broachol thissls has been recognized for many yean. Up
to the time of the Amenican Revolution, appraximately 100
authors had described caleuli or tophl that had been coughed
up or found In the lung  In spite of the long penod of 13
recogmtion, 1t remains one of the most overlooked lenons of
the bronchlal tree.

Rroncholithiash may develop 1n the tracheobronchial tree
from a number of sourcex. It may originate (1) in the lumen
of the bronchus, as seen in the case of a long retained aspirated
foreign body (2) In the bronchlal wall due to cakcificanon
of the bronchlal cartilage, o (3) around the bronchus, with
subsequent eroslon through the wall of the bronchus. Of
these three sources, the most frequent fs perfaraton of cak-
cified tuberculous or anthracouc hitar lymph nodes into the
tracheobronchual tree.

Pollak, according to Rahler 1 1906, was probably the
frat to obrerve perforation of a tuberculous lymph node into
the trachea. Although the stud es of Schwartz® indwcate
that such tubereulous lymph nodes frequently erode into the

the erotion of calkaified lymph nodes B much lew
common. Sternberg ? 1n & review of 6132 cases of pulmonary
fubertulodds fn which mecropsy wa  performed  noted 32
instances In which there was evidence of perfaration inte
the acheobronchia! tree owing to anthracodc podes

Bronchallthiashs may occur at any period of fe but =+
ruight be anticipated it bt more likely to occur late 1n lfe
than carly In our expericnce at the \Mayo Qlime more
than 70 per cent of the patients were more than 40 yo o of
axe  Broncholithiass it encountered with equal frequency
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BENIGN BRONCHIAL TUMORS

It is unusual for a tumor that is primary in a major bronchin
to be anything but a carcinoma or an adenoma

Hamartomas are usually peripheral pulmonary tumon
but occanonally they occur In a major bronchwy, providing
2 bronchoscopic problem  Approvimately 32 such twuman
i a majoc bronchus have been recorded in the literature
It 1 believed that tumors formerly clawified a3 chondromas,
osteochondromas or llpochondromas probably would be
clasufied as hamartomas by present criteria

Lipomas, Lpofibromas, fibrolipomas and fibromas are
closcly related histologically and perhaps should be placed
into onc of only two groups, namely lipoma or fibroma,
depending on the predominant tissue  Lipomas occawonally
extend through the bronchial wall and present both intra
bronchial and extrabronchial portions in a dumbbell fashion

Tumor-forming amyloid 11 found even les commonly than
are the turmors already mentioned It is a localred collection
of amorphous material giving the stalning charactenstics of
amyloid It 1s not associated with generalized amyloxdosi.

The symptoms presented by patents having these tumon
are those of other bronchial tumors. Cougl  hemoptyuy
wheening and pncumonius munt Jead one to muspect the
presence of bronchial obstruction

These tumoes occadonally can be succesdully removed
bronchoscopically but more frequently they requre surglcal
extirpation. When the tumor occurs in a major bronchus,
the surgeon shoukd attempt transbronchial removal rather
than pulmonary excition unless the portion of Jung distal
to the tumor 1 sufficiently discased to warrant removal
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BRONCHOLITHIASIS

Broach is has been r for many years. Up
to the time of the Amencan Revolution, approximately 100
author had described cakeult or toptu that had been coughed
op or found fn the lung In spite of the long period of 1ts
recogrution, ¢ remeim one of the most overlooked lesions of
the brouchial tree

Broachalithiasis may develop in the tracheobronchul tree
from a number of sources. It may onginate (1) 1n the lumen
of the bronchus, as scen in the case of a long retn ned aspirated
forcign body (2) in the bronchul wall due to cakcification
of the bronchial cartilage, or (3) around the bronchus, with
sbsequent erodloa through the wall of the broachus Of
these three yources, the most frequent Is perforation of “al
cificd taberculous ar anthracone hilar lymph nodes wnto the
tracheobronchial tree.

Pollak, according to Rahler o 1906, was probably the
first to obwerve perforation of a tuberculows lymph node into
the trachea  Although the studies of Schwartz® indicate
that such tuberculows lymph nodes frequendy erode into the
bronchus, the erosion of cakeafied lymph nodes b much lew
commoa. Sternberg, 0 a review of 6137 cases of pulmonany
tubercalods in which recropsy was performmed  noted 37
iostances In whuch there was evidence of perforanon nto
the tracheobronclual tree owing to anthraconc nodes.

Broncholithiasts may occur at any period of Ife but, as
mrght be antclpated, t = more likdly to occur late in llfe
than carly In our experience at the Mayo Clinlc more
than 70 per cent of the patients were more tha 40 years of
agc  Broncholithtans B encountered with equal frequency

L.t
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n men and women  Broochohths may oceur in any part
of the trachea or bronchial tree but, as might be expected
because of the greater number of lymph nodes occurnng
adjacent to the nght bronchial tree than to the left, & hugher
percentage of broncheliths will be found on the right nde.
'\ﬁathchrmtdvd\thnmmdedmmthcbmmhhlm
1t may be coughed from one side to the other

The syndrome of broncholithimsis s that of pulmonar)
suppurative disense. The scventy of symptoms depends on
the size and locanon of the brencholith. Perforation of the
bronchus or trachea by a brancholith s utually accompanied
by premonitory symptoms of cough wheeze and dyspoca.
The patient occasionally may expectorate a gmall cakulus
with o more than a muld cough. More frequently the
cough B wscvere and protracted. With the perforation,
hemoptysis may occur and a paroxysm of coughing fre
quently obtmins. If the perfocating nod 18 large, it may
produce alarmung dyspnea that may termmnate in asphyxla
if the pode 13 not removed promptly Broncholiths van
considerably 1n size  Unally they arc grayish white and
wregular  They may show black zones of anthracosmt. As
a rule, the perforating node 1 pot large and after the inltlal
paroxysm of coughing remaimns asymptomatic until secondary
suppuratve changes develop  Pieces may break off from the
caleified broncholith and in turn cause other calafied deponts,
which may reach large numbers.

The posiibility of a beoncholith should be conndered 10
any case m which the patent gives a hstory of pulmonan
suppuratnve ducase especally if roentgenographic evwamina
ton of the thorax reveals an abundance of calcarcous materil
at the huus (Fig 31)

The bronchoscopic appearance in broncholithumm vares
with the stage of develof of the broncholiths, 1f exam
nation is performed before perforation of the node ha
occurred, one may see nothing abnormal oc may notce
an nward bulging of the tracheal or bronchlal wall into the
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BRONCHOSTENOSIS

Bronciual obstruetion may be due to & great many causcs.
It may be ) or incomplete, oc i
For an undentanding of the mechanies of bronchual obstruc
ton 1t must be appreciated that the bronchlal tree fs not &
system of rigid tubes  As mentioned previowsly the lumen
of each bronchus widens and Jengthens wath inspiration, and
it parrows and shortens with expration thu rhythme
change iz branchial digmeter allows certain lesions o
obatruct the bronchus more nearly completely during expira-
ton than during inspiraton

In the present discumsion, bronchial obstruction due to a
forergn body benign or malignant tumors, or tuberculos
will not be comsrdered Ephraim,® Mann,) von Schrotter™
and others called atteation to the fact that swelling of the
mucous membrane may take place in chronic bronchiths,
which 1n tum may lead to obstruction of a bronchus of small
caliber  Such obstruction n most likely to occur In a second
ary or tertinry bronchws  Broochostenosis characteratically
causes repeated attacks of chills, fever cough and the

sputum-retention  syndrome, wn which symptoms clear
rapidly when the patient succeeds in expectorating the
infected retained secrenon  Obstuction of the bronchus
due to swelling of this type usuaily lasts 3 to 5 days  Patlents
may become so accustomed to thelr symptoms that they are
unaware of themn and pay no heed to the underlying cause.

The episodes of chills and fever may occur at variow
intervals and often may be mistaken for attacks of pocumonis,
malaria or theumate fever Phyvical and roentgenographue
cxaminations between such attacks may reveal no abnormal
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ATELECTASIS

Auclectasn 1 & complicated phenomenon, and conuderabic
controversy over definttion of the term has taken place
Although, actording to Gairdoer ¢ Lows first

pocumona from atelectans 1n 1829 it was not unud 189,
with Pasteur s desertpuon of mamve atelectans, that the
auenton of the medical prolesuon was attracted to this
conditon  Many theartes have been advanced to account
for the development of atelectni,

For chnical purposes, Adamson has offered x weful
clamficauon of the types of atelectass as foltows, (1) con-
genstal atelectams with bronchial atrena, o agences of
alveal: with interference tn aeration of amall or large portions
of the lung (2) adjusbment atelectans, whih represents A
decrease 1n the volume of the lung occasioned by plewral
effunon, paralyns of respiratory muscles, and other factors
that decrease the effecuve intrathoracsc space (3) obstruc
tive atelectass, which remilts from bronchial occlusion.

The thurd type 1 of chief practical unportance It b
clasnfied mto two subgroups, namely that occurriag after
an operative procedure and that due to other cnses. It
b said to occur in 10 per cent of operauoas performed oa the
thorax or upper part of the sbdomen

The sequence of eventa 1 postoperative atelectasis and i
mamve atelectasis of nonsurgical ongin s as follows. Ara
result of shock, suppresed cough reflex and dehydrvon,
thick tenacious secretion 1s formed and may plug the bronehial
tre¢  As a rule most pasents who aspirate material into e
lung wiule under anestheala are able to rid themaelves of thit
materal on recovering comciawnen, through cither the
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Fig 32 Masivo telectass b Th day sfter bronchoscophe ssplration

often can be aspinted from the bromehus with pronounced
1mprovement 1 the patfents condition



BRONCHIAL OBSTRUCTION
BY COMPRESSION

Gxuptwonddlcmchlufbrcmchxm‘)btprvducrd
by atructures in appotition to the airway It 15 almost un
pasible to dltingush the clmnical symptom  and mgns
produced by such olstructian from those caused by intra
broochial and wntratracheat obetruction

The trachea bt susceptible 1o compremon by mxch tanom
v vascular ancinalies, intrathoracic thyrodal adenomas,
mediasting] tumors and cysit, woachial cyrty and metastane
depadty in lymph nodes. The bronchi also can be compremed
by similar lestons, along with such entites a3 thymie tumors
or lymphosmrcoma. Enlarged peribronchial lymph nodes
may cawse bronchial compremon (Fig 33)  Although weh
ocbstTuction may be encountered 1n any pulmanary {obe, the
bronchus of the middle Jobe on the right i especially pronc
t0 such occjusion by enlarged jymph noder. 43 & result of
sxch obstruction, the lobe decrears i ahre and becomes
coowluated, with dllatation of the bronchi there may be
evidence of wp depending on the duration of
ohatruction, This change when present in the rokddle Jobe
b often described as the  mrddic lobe syndrome  (Fig 34)
Otstructive pocumonitis with bronchicctasis may occur n
a0y part of the lung

Roentgenolagic cxarunation of the thorax, especually
tomography may revesl the exact Jocatron of an chetruction
of the bronchur. Bronchography also may be of vatue in
this respect.  Unfortunately it does not indicate the exact
fature of the camative lewon.  Although bronchoscopy may
demaonatrate the ste of obstroction and on occavon furnish

A!
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94 Diagrasis and Treatment of Duseases of the Trackes and Bronch

a cluc as to 1ts posible cause, this u the excepton rather
than the rule

When indicated surgical resection of the segment of the
lung affected by the obstruction 1 usually curative. On
occason at operation and on pathologic study an obwtructing
lesion cannot be idennfied because It elther has eroded into
the bronchus or has undergone retrogremion, leaving only
the ressduc of the damage produced When compresion b
caused by enlargement of the thyroid gland or a thymoma,
the tumor may be succesfully resected  The collapee of the
trachea that occurs after removal of an adenomatous gmter
that has compresed the trachea may be obviated at times
by msertion of a bronchascope or tracheotoey tube into the
trachea. Collapse of the trachea following thyrordectomy
may be permanent. Carcinoma of the thyrod occasionally
perforates into the trachea and causes regpiratory symptoms
1t may be posmble 1n such cases to obtam tiwue from the
trachea at the time of bronchoscopic cxaminaton and
atablish the correct diagnosis.



BRONCHO-ESOPHAGEAL AND
TRACHEO-ESOPHAGEAL FISTULAS

racheo-csophageal and broncho-ciophageal fivtila  are
comparab ely rare condhiions that may be congenital or
acqured 1n origin.  Comgenital fistulas generally are aock
ated with esophageal atrena i allowed to persut, they
rapedly give rise to pulmonary suppuration and death
Moch progrew has been made In recent years in their eardy
diagnous, and definite advancerments have been made 1n
thelr nccesdul wurgical closure. One varlety of congen ta)
broncho-csophageal fatula exists that i not amociated with
h atresua and B ble with life  In thn type
the opening between the exophagus and bronchus s of such »
wze and postion that solrd foods, expeoally do not readily
galn access to the bronchn (Fig 35)  While hqusds can
and do pam through the fisrula, the patient scon learm to
ratict the intake of fluid and learns that it o posable by
drioking 1n certain pontons to restnct the amount of flud
that enters the beonchus. 1t B surprrung how the bronchlal
tree In such cases accommodates tself to the imtation from
the offending liquids and sotids
Acquired trach hageal and bronch hageal fistu-
las may be due 10 a great variety of condithoms. Carcinoma
of the esophagus, wsually termunal m pature o the commones
cause of such lesione. Foreign bodics in the esophagus may
cause n futula between the esophagus and the tracheo.
beonchial tree. The removal of such a foregn body often
& followed by spontancou clomure of the fistulous tract.
Fistulas remilting from tauma are unnlly amenable to
sogical intervention  Syphilive furulas are bert treated by
95
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measures directed toward the syphilltic infecton and often
vill clase without further treatment.  Fistulas sccondary to
traction diverticula usually do mot appear untl after the
»ccond decade of life, for traction diverticula of the esophagus
do not manifest themaelves until after the age In a futula
amociated with tracuon diverticuls a calafied node or
podes invarably will be found along the course of the fistu-
Imntmctamlmustbcrcmcvcdu!t}mmncdopﬂ-wu
the fistula 1 to be closed wuccenfully Fungous duease, such
% acunomycons, may produce broncho-esophageal fstulas.
The local application of caustics to the fistutous tract sekdon
brings about clesure
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The differentnal diagnous between tracheo-csophageal
fistala and bulbar palsy at times may offer considerable
difficulty Esophagoscopy bronchoscopy and studies of
eophageal motihty along with rocntgenographic examina
non and the imtillation of opague media may be necemary
to allow a correct duagnosh.



ASTHMA

Th‘pmw!dmmianwﬂ}wlmc@pzumcmdm
problem of bronchial axthma but will be Liumlted to the roke
of bronchoscopy in dealing with the dtuation. Broochoscopy
has been recognized for a loag thne a5 of value In the treat
ment of asthma. Picniazek,'* i 1905 was probably the
first to carry out an endoscopic examunation on a patient
dunng the course of an asthmatic attack. He found that the
bronchy were greatly congested with considerable stenoshs
of the smaller bronciu during the period of attack. Thoe
fisdings subsequently have been confirmed frequendy by
other obwervers. The bronchi often arc filled with » tenaciows
gelatinows seeretion.  In the ntervalr between attacks of
asthma the broochial mucous membrane may sppear per
fectly pormal. In many cases, however residual evidence
of beonchitis will be found

Since Picniarek s report, many wniters have painted out
that good results may be obtained 1o the treatment of asthma
by broachoscopic aspiration. The simple process of aspirating
secretion from the broochus may result In improvement in
the condition, but as & ruc improvement i oaly temporary

An mportant complication of either allergic or wlectows

" is broach This & h is Inflam-
matory in origia and I oot refemble to allergie edema o
bronchiat asthme  Two cutatending disturbances of functon
result when & bronchus becomes stenosed namely (1) move-
ment of air enfering or Jeaving the pulmonary tosues beyond
lhcregiondrtmuuhlnhlb-tad,md(l)bmndﬂnlmt-
tions, which ususlly are excemive In asthma are retaioed
below the stenotic rane so that a reghon of partial ar complete

]




Astiona 99

atelectasis results, The posdiality of branchostenosia should
be entertained In any ssthmatic patent who has had attacks
in which the cough b d and is amociated
wilhfthikephodaalhcrvddma'mdwutprcvcdinschﬂh
Az a ruke the fever lats 2 to 5 days. With subsdence of
fevuthenmmmtc(mnmll‘,lncrun It should
be emphasized that febrile episod ptysis or purulent
sputum does not accompany uncomplicated asthma

¢ cxammation may dixlose one of mare
stenotlc bronchl,  The superior branches of the bronch to
the Jower lobes are involved most frequentdy  The stenotc
bronchus is dilated carcfully afier which & gmall amount of
porulent secretion ususlly can be aspirated  When broacho-
senosts {1 present and the stenotic bronchus 1 dilated
adequately the patient usually experiences prompt mprave
ment of the asthma Recurrence of broochostenom may
take place 1n such {nstances, further bronchoscopc duation
of the stenotic zone u indicated
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HEMOPTYSIS

Bronchowopy o indicated in any case of urenpluned
hemopeysts. Soch & statement assumes that tuberculoms,
pneumonia, ancurysm or cardisc decompermation has been
exciuded a3 an etiologic factor  Some difference of eprmson
exity & to how yoon after pulmonary hemorrhage bron-
chowopy should be performed  Myeron  recommended
that at lenst 10 days should clapw between the hrmaorrhage
and bronchowopy  We agree w th Arbuckle that t 1 smafe
and the best results are obtained, of the examunation o done
a1 s00m a3 pomble after the bleeding has subsded It w
thus powdble by tracing the blood 1n the bronchial tree to
determ ne more eunly from which bronchun the biceding &
artung and aho the cause of the hemarrhage  When resuls
of lronchoscopic examinaton are negat e mlateral bron
chography thould be performed

Among the more common auses of hemoptyws are
tuberculotn, carcinoma mital stenon ben gn wmor bron
chiectasts, pulmonary abscess, broncholithians, foreign body
acute wrachcobronchutss wich a3 follows inhalatron of anous
uTitating gascy, and diffuse polypord laryngotracheobron-
chitlh  The opinion most frequently reached n awes in
which the source of grow hemorrhage o oot readily  pparent
1 that the bleeding munt be duc to varces. It has been our
experience that mucl  arxes ar rare and that the blerding
uwally cames from some other source (ot ngs” reported
three cases of hemoptysns due 10 ‘encu stask of the tr hea
i which treatment Iry cautery w 3 uwed  \ great difference
exnts n the tendency of mucous nembeanes to Weed. It
o not porabl  n some awa to determn detrut by the

o



tne prey-
mrcmthaumponauhcntcut’blmdmg 'Ihclocu-pplicadun
of a ‘Duulmolmtd'[u-d Venom 1o the ureurblcodlng
will aquLurd) Contro} the hc"mn-h.sc.



TRAUMA

Rupture of the trachea and broachs may renult from severe
bows or cnwhing njunes to the thorax. Buch rupture
may occur without feactured rits.  Sheanpg forces cause the
tear which & located meost commonly wathin a few cent
meteny of the blfurcation of the trachea  Separate t an of
the trachea and bronchs may occur nrultaneously bat the
inyury b focated most frequently 1n one of the major bronche
It appeans that rupture of the trachea alone 1 lews common
than u rupture of the bronehi

Clinical findings result from th escape of blood and air
Hemoptysis and hemothorax may be prosent  Medisaninal
or mb h o p h. 1 noted
Lealage of large amounts of air 1 common and frequently
Persists even after the application of supposdly adequate
metgures, sch ax comtant ntrapleural surtion The at
of hronchial rupture may become scaled, preventing lom
ol alr but the fung then may fail to reexpand and kead one
© mapect the correct dagnosls  Dywpnea, cyanosis and
shock are common

Bronchoscopy should be done to verify the diagnos when
the presence of rupture m suspected  Inasmuch & the tea
i wmalty 1n a moypor bronchus, bronchoscops ‘isualizaton
of the defect should not be difficult.

Treatment should consist of prompt emergency measures
H the patient b to survive. Adequate intrapleural sction
OYyyen, general messures to combat <hock and attention to
swociated Injunes are ementlal  In 1917 Kimclla and
Jotmarud  reported that only 19 of 40 patients w th rupturc
o(a beonchu  had survived  Those who lived had bronchial
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strictures, with collapsed lungs. Patents treated prior to
1947 scldom had surgical intervention at present, prmary
bronchial reparr through a thoracotomy i to be recommended
21 3000 a3 the general condition will permit  One need not
be concerned about the blood supply to the distal segment
of the ruptured bronchus, because sufficient collaterah exa
to assure an adequate source of blood

Late restoration of the bronchual lumen has been accom-
pluhed both experimenealfy and clinically Excafon of the
stricture, with end to-end anastomosls, has resulted In re
cxpanson and restoration of the function of the collapsed
lung even several yean after the bronchua was injured

The late treatment of tracheal sricture snll presents a
probiem  Conservauve treatment conwsting of placement
of a nmd tube for 3 months or more, may be tned  When
ﬂlcmcmmummclmplnofthcmmca,!hhmybc
done by use of a tracheotomy tube. If the stacture B in the
upper portion of the traches tracheotomy should be per
formed first and then a ngxd tube may be nserted Removal
of the tube before 3 montha have elapsed frequently remlts
10 recurrence of the stricture  If this treatment is unsuccen-
ful 1n retalmng sufficient Jumen and if the excidlon of the
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