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PREFACE

NEsrIA every hiterary effort 1s undertaken m the contiction that a real
need evsts for the work the author concenes In spite of the plethor of

and colierenthy  concluding with a section suggesting a basis of differentia
tinn betw een the abnormalits diseussed ind othier Whinormalities with sinch
1t mught be ecnfu ed

Toentgenology 1s a useful analiar instrument the diagn »tictin of tod
lias at hus disposal but at 1 not by atself a b for final diagnosis The
detertmnation of any specific abnormality 15 stilf dependent upon the analy
<15 and correlation of data from many soyrees  This has been often smd I

story

The diagnestic procedure 1s much hike thit of the detective story  The
vartous findings are clues thrown off from 1 basic and umfied process
These clues are correlated and made relevant by an understanding of the
Tikels or possible processes Ilence the emphasis on etiology 1n i pithology

In style the aum has been f r cona eness  Too often a4 reader of medi
cal literature 15 lost i a demonstration of academic proficiency —the
usually entirels 1ereles ant and perfunctory outhine of medicil Instors —and
amace of conflicting quoted « pmions - Compitations of other my estigations
and case reports are most useful and are entirels leptimate but they com
Pn e a separate field of medical wniting to be distinguished fre m & book of
tins type

T have indicated my opmton at ail times I have diseussed the varous
pathologie processes 1n (er'ms of my conclusions I accept the almost 1n

1 .

s 1hy UL HIUOLLY L BAYE LU LU IHUICALE LI 0PPOSIE Points
of view  Itisunfortunately not possible to develop each subject thoroughty
m ¢ simgle volume

In rhetoric T have sought simphaty  The need for an extensive tech
nieal vocabulary 15 of cour<e undisputed but the attemipt to com new words
should be restruned It 13 a regrettahle but undemable hahit of the human
mind mcluding e m Aol em A+ -2 aom v
have thewr own lat
wha shoul { know
superfluous termir
quently a disadvantage

(5)
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DIAGNOSTIC MLTHODS

1 « HISTORY AND PHYSICAL LXAMINATION

Tag presence of 4 pathologic condition m the chest 1s farrly easy to
discorer the diagnosis of the speaific disease 15 quite another matter  In
spite of the 1mprovement 1n the roentgen r1y procedures the mechanical
aids and the new lboratory tcchmes such diagnosis of chest diseases 15
largels 1 matter of judgment There are few symptoms that mdlcﬁite a

pose of this book 13 to present to the physitain as speaifically as possible the
mportant diseases of the chest and to follow with case histories of some of
them thit mdicate the method of diagnosis  The method that must be
used n the chest 1s comparatinve —the relation of tuberetlosss to carcinoma
therr similarities and differences

The ~uthor thinks 1t of benefit to preface this chief section of the book

author s experience 1ndicates are important and yet sometimes os erlooked
It 15 designed for the genera} practitioncr and 13 intended to mdicate with
out elaboration the wide vanety of sources of formtion that should be
considered 1n 2 chest diagnosis

HIS1ORY

A Tustory as complete as possible s of course mmportant to any diagnosis
and 1t can be particularly helpful 1n the diagnosis of suspected chest ab-
normality  However one must remember that 1t 1s the least objective
evidence of the exammnttion Indiniduals occastonally umntentionally
suppress important information as to symptoms to present discovery of
a condttion thev suspect to be serious  Valingerers give purely fictional
histories  Fuen without these hazirds the histors 1> distorted by the fact
that 1t depends on human memory and its relabilits 15 further decreased
because 1t 1 interpreted to a degree by even the most honest patient A
history can be useful 1n determiming the duration of a disease and to some
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HISTORY AND FINYSICAL EX OMINATION 11

mfection  Hutchimson s teeth s evidence of svphils, dentil canes and
pyorrhea lave al o been indicated as possible sources of pulmenary in-
fection Pyorrher 1s frequentls found in association with lung ab ess
In all cases of gingavitis the secretion should be studied for the presence of
Sprrochetes

The examiner should also be alert for discolorution and lestons th‘at

tions on the other hwnd the exummer must remember thit toxemty
resulting from mfcction m the tonsis and around the mouth frequently
produces svmptotns not unlihe those of chrome pulmonan suppuritine
wfections

It 1s advisable that all phyacians interested i pulmonary dt eases be
thoroughly familiir with lirvngoscopie 1ppeartuces  Both direct inspec-
tion with the levngel murror and by means of the larvngoscope are
avalible to the exammer It 1s possible to see snall tumors on the vocal
chords or duforimties of the chords  The piralysis of one chord 15 very
noticeable ar d particul irhy agmbeint to diagnoss since such paalists 1s
frequently Cused by tumors wathin the lung or mediastimum  Luber
culosis malignanes and sy philitic uleers ean be seen with ease but the true
character of such uleer itx i must be determined by bropsy el microscopie
studies of the ~ecretions and tiswe

‘The exumnation of t lurge part of the trheobronehul tree must be
mde bronchoscopic afl

Inspection of the Neck Lhi et offers scverd reiddy ob arvable
svmptoms of pathologic chest conditions I nlagement of the thyrod
n be el notal  Although spastiaties and deformtics of the neek
when caused by torticollis e wsuilly due to spasm or injurs to the sterno
clextomastord muscdle they e 1lso be ctused by enlarged Ivinph nodes or
by tumors of the tonsils neck or pharvnx  Simlar symptoms have also
been found to be cuused by the presence of a eervical nib

Cervic il nodes wre frequently seen as well 45 palpated and are a clue to
possible tut o ' - e
nucleosts
tonally nat
there 15 any secretion 1f there 1s it should be cheched for bieteral and
fungus content

€3 mosis and edem of the fiee and nech are occasonilly found  They
mu be preduced by iy obstruction to the superior sena ¢1v 1 but are
ustally doc to mediastina] masses of Hodghin s di erse or neophism

Inspection of the Chest —The chest should he closelr etamuned from
all views—anterior posterior and lateral The shape of the chest as 2
nhole should be observed  Deformties of the thoracic cage are exsily scen
nd may be caused by deformuty of the spime by post-operative changes
due to thoracoplastic operations and occastonally by traumatic damage
tothenib cage  Ses ere ¢ 1ses of pigeon brenst (Pectus Cannatum) or funnel



12 HISTORY AND PHYSICAL EXAVINATION

chest (Pectus Excavatum  Trichterbust ) may require appropriate
treatment
Unequal movement between the two sides of the chest may suggest
tubereulosts of the lungs or pleura but a wide variety of abnormalities
may cause this symptom  Delayed expansion on mspiration suggests the
possibilities of adhesions or fluid withn the chest sometimes 1t 15 caused
by 2 tumor or pneumonic consohdation
A narrc ‘
culosts of
ntercosta
flud n th
dicated by masses betneen the nbs sometimes the ribs are distorted by
them Abnormal depressions 1bove and below the clavicle are important
Notchingof the ribs s frequently seen in instances of coarctation of the aorte
A hernty of the lung particularls at the apex can be noted in a visual

plr'xtlo;l) upon the lower side of the thorax when the patient 15 hing down

The axillary areas should be closely examined with the patient s arms
above his head for nodes or evidences of irritation or infection

Other the
chest are evt
ste

ptlost 1
omata chrondomata—and the malignant tumors primary sarcoma nd

carcinoma

cervical and thoracie but the exammer can sometimes find important symp-
toms m other regions Distention or contraction of the sbdomen is
sometimes present large and tortuous 3ems or iregular masses extending
upward through the abdomen are not uncommon F(leln& of the shin and

anasarea can also be noted
The ngumal region should be cheched for wngunal herma sometimnes



HISTORY AND PHYSICAL EXAMINATION 1B

isible when the patient coughs  Enlarge 11 mph nodes and sinuses should
also be watched for

The extremities should also be obsersed for metistatic tumor masses
and cutaneous fungor lestons Fdema mav be noted m pulmonary con
ditions that lexd to cardiac dyvsfunction

Fia L Photograph of pateat. w th redundant oyelids mageroglosea 8 oll nhands
clubbed fingeraand hrsutism (B M Fred Courtesy of Areh Int Med)
Dagnous O teourthrapathy

PALPATION

Palpation 15 useful as an auwiliary to inspection and other techniques of
diagnosis 1t also reveals certan definite mformation not obtamable by
any other method

It 1s the only effective means of examiming the deep Iy mphatic nodes of
theneck the supraclavtcular nodes tl e oceipital and cubital nodes and the
cersical nodes  All these areas should be carefully examined even a slight
swelling may be important to diagnosis



4 HISTORY AND PHYSICAL B\ YN ATION

By palpation the eximmer can determine tumor masscs as ~olul or fluc
tuwnt A mass of nodes ean be distingushed a3 diserete or conglomerate
Abnormal tenston tn the muscles overlving the lungs should be espeesally
noted This latter sy mptom indicates only mflammation and diseaced lung
trssue and 15 not 4 speerfic =y mptom of tuberculosis 1414 sometime thought

The presence of masses m the abdomen cw be detected, wd eareful
palpation can res el irreguianties in the position size and shape of the Iiver
spleen ind hidneys  ‘The cardie pulsations, the [oetion of the 1pex heat
thrills of meursms and heavy pulsations of the carotuds are all import int
conditions thit may be determmed by palpation  The intercostal sprees
should e cxamuned for pathologie conditions <uch s neurofilirom v of the
mtereostal nerves

“This 15 alo the etnef method for loc wting points of spastiaty ind tender-
ness It noteworths in this connection to recall however how frequently
the patient will give evidence of tenderness over the appendi regton when
there 1> infl umm ition of the pleurs or pneumonit n the night chest It s
thercfore necessury that caution be exerased 1n the interpretation of the
Toc 1tton of the disersed aren  Tenderness mn the intercostal are s 1« perhaps
more relble as 1 dication of the location of suppurative conditions than
tenderness cisewhere but even m that location 1t 1~ still possible that the
pun s refloy

The interpretation of tictile frenntus reguires some cxpertence but this
pupation of voice and breath sounds ean be vers helpful to vwualize the
state of the visceri By this method the physician e detcrmene with
some accuracy the presence or ahsence of flmd solid tissue eavitation or

emphy semn

TN APPRI CIATION O SOUND

1he lungs are bevond our direct vision and palpitton, the exumner s
problem 15 to visuahize them through ndirect methods  1he foregomg
n I T v R

stble
diignosis posable aoame o1 L PRI

Percussion 1s the teeinique of the production of sounds by the impact
- R S T VA ) L

examimer 1 using percussion on the lungs measures the difference aurallv
betwcen the charactenstic resonant tone of the lung itself (as an wir filled
bodt) and the tone of areas where abnormal conditions mute or modify 1t
A shalled practitioner can not only detect lesions of the lung by this method



HISTGRY 3D PHISICAD PYAMINATION 15

but ¢ determme m mam st ances their shape wnd extent  Tiew rither
stnatl cavities will be su-pected by the inerensed te<onmee of the ehe t wall
over them  Percuswion cannot honever, be nsetl to detect deep lesions
which do not ppreciably madifs chest wall resonanee

Awsenltuhion 15 the detection by err «f sound produced wathm the bork
{ hest auscultation s directed 1o sounds produced by the mtertor movement
of ar breath vece etc which are wdible on the chest wall alone
Theve wunds we weih nd diffused and e wr only be detected when the ear
1 mmmedintely agunst the diest or with the aud of the stethoseope The
wartatian m these ~ounds s helpful 1 deternumng gener s} conditions but
Awsenltation must be wsed 0 comunetion wath percussion for exact Joeal
1zation  The extminer must be ctreful to elminite exte menus sound as
tuch as posable Al the chest auscultation sound should be ecnudered
m 4 diagnosis they <upplement nhe another

Bre1th <onnds result from the vibritions set up by the pusage of ar

3 ' ~

pree o o1 . f -

7

.

abile to remember them distineth Phathologe conditions are most apt to

be wdicnted 1n the copirtory phve Abpormal breath wonds may wm

dieate cassty consohdation pleural effusions ete
< )

differential diagnosis of flimd tomors or any gross pithologieal condition
Wiusper sounds result from the vibration produced by why peming  Thewe

indreation of these conditions than soice sounds because thes do mt set
up sympithetic vibrations i other parts of the thoraeie cage

Rales are the most common adsentitious auscultatory sound  Thes
tesult from the passage of awr *=  * A ’
matter 1x present to set up ney
tion as bronchial trachedd an
sotnd are divided ordinndy 1 o Suaoataesoaney ne qui
common to many pathologie chest conditions Rales hugh pitched 1 tone
wdicate consolidation = low pitchindicates empin sem wtoustissuein the wrea
. Tactile 'frle.mm:s;s'!he appfrccmtmn of voree sounds by the sense of touch



16 HISTORY AND PHYSICAL DN AMINATION

The analvsis and correlstion of the findings of « sound studs 1s much
easter 1f 1 chart 15 set up  Many such charts have been desised, the one
that follows was used 1 our clinic becuse 1t 1s simpler thin most and be-
cause one 15 enbled to interpret the findings i terms of physics

No scheme of charting 15 entirely satisfactory, but this one has worhed
out best for us over a penod of tume

Tor the sahe of comvemence BS+-+ nd WS+ and no mparment
of resontnce have been aritrirth selceted as the normal t pe of breathing
(Normal yvesicul i breathing )

Pathotogleal Emehysema 8BS 4+ No mal
8S+ WS +

WS+ HyperResonant

Bonchis Coflapsed alveolus
BS ++ 3}21
W Y »s +

v S
Cangeston ¢ Consol dat on
Gtz L hraa
WS 4+ WS+
MS + MS++

E
BE A4
H) R - 75 comnum
¥per Resonance -
Compensatory Emphysema .
LEGEND

BS 4+ Normal Breath Sounds WS - Absence of Wh spered Sounds
BS +Dex eased Breath Sound: MS +51 ght Mustie Spasm
BS +++tncreased B eath Sounds M5++ Ma ked Muscla Spasm
BS Absence of Breath Scunds 247 \mpa red Resonanca
WS+ Normat Wh spered Soungs
WS -+ Increased Wh spered Sounds B Flatness
WS +++ Very Loud Wh spered Sounds ¥ Rales.

F16 2 —The auther s chart for the interpretation of pl ysical indings Tt allustrat s
the mpartance of correlation of the vanous findings 1 determimng the mature (f tle
underlying condition

RIBLIOGRAPHY

Scuiuaxy G Pulmonary mechamsm for breath sounds (prelminary report) Quart
Bull Sea View Hosp 8 114 1046 s oman

Svcer J o -

culosis .

Maryla



2- LABORATORY MFTHODS IN DIAGNOSIS

Lirrir need be said abe ut the importance of the laboratory to diagnosis
~

Sputum —Sputum 1> primarily useful as a test material for bacteria
acd fast baaill and fungr  The dragnostician should not however neglect
gross appearinces  Color and odor and amount of sputum should always
benoted In pneumoma for instance large amounts of sputum indicate an
extensiye area of edema with consequently « rapid spread of the infecting
bacteria A severe infection can be antictpated

The sputum should be clrwely studied for even the funtest traces of

v

the sputum of a patient only upon the sixty third examnation  On the
other hand many pathogenie bacteria and fungi can be found 1n healthy
adults and they can be presume I to be pithogenic m a particular mstance
only when they are repeatedly demonstrable i abnormal quantities

A plun smear does not alw s grve conclusine results n such mstances
the sputum shoul | be cultured  Such cultutes are ordinanly done by lab
oratories an I nee 1 not be discu sed here However 1t may be pointed out
that agun a su gle result 15 not necessanly ¢ nclusve It 15 particularly
difficult to culture tut ercle hacilli and sever il different culture media may
hase to be tried

The collection of specimens 1s sometimes a problem especrily with chl
dren An appheator m the pharvnx sets up an irntation cough which usually
expels some particles of sputum A larvngeal mirror may also be used
smears cin he made from the secretions coughed onto the mirror  These
metho s of antating the pharynx shoul 1 be used on all patients whose
}!’Pﬂfllllm when ocllected by the normal method Fuls to demonstrate tubercle

acilly

In extreme cases secretion can be secured directh from the bronchal
tubes by asprration through a bronchoscope A great advantage to this
twethod 15 that the exammer knows from which Iung a specimen 1s secured
Hence the o« lection of sumples of sputum f t < wious analy ses 1s routine

Prf’r‘(“Edum when a patient I as t» be bronche scope 1 for any cwi e
vor £

r

T
t



18 LABORATORY WETHODS IN DIAGAOSIS

by the patient  In 57 cases reported by Clerf and Herbut 47 were diag
nosed 15 careinoma on the basts of secretion studses where as such dragnost
nas passible on the basis of other eyidence in only 31 of the cases The
technic when more widely applied should be of mestimable benefit to the
control of a disease where earlv diagnosis 15 <0 necessary

-

3

ke
o2
Rk s
]
WEEE o
Fic 3 —Sputum <pecimen reveals ce]ls which suggest the presence of mal gnancy
(Paﬁn%coganu) stanj  Later proved Pative by blopsy of the feion. (Courtesy of

5 ‘arber

The technic 15 quite stmple  The secretion should be secured if at all
possible from the larger bronchi the most hkels area for malignancy
Smears should be made as soon as possible and fixed while still wet with a
solution of equal parts of ether and 95 per cent alcohol The smears should
then be stamed by the Papamcolagy techme Carcinoma cells are eastly

distingwishable (see Tig 3)
Wibere a patient 15 suspected of tuberculosis although his sputum 18



LABORATORY METHODS IN DINGMNOSIS 19

apparently free of bacillt a stomach wash may sometumes confirm the
disease L he technic of stomach washmg s as follows  The examnation
15 made preferably before breakfast The patient 15 first grven a glass of
water A stomach tube taken out of 1ce water 15 placed between the
pitient s teeth and hus head 13 brought fornard by 2 gentle pressure on the
back of the head until hus chin rests on his chest  He 1s then ashed to
breathe through the mouth and at the same time to release the tube from
betseen bis feeth 4 the womeot of release the tube w quebls bt
gentl mserted mto the larvnx and on into the stomich 3 or 4 inches
bevond the mark  The bulb 1s compressed and released which should
withdran 2 4o 3 ounces of hiquid A hgnd s centnfuged for forty five
minutes the sediment can be treated and cultured i the vame minner as
sputum

Blood —Information guned front 1 study of the p ttient s blood 1s useful
1 spite of being for the most part non specific  Inallmstinces of obscure
visceral symptoms blood smears should be exumined microscopically for
malznlﬂ and filarial prasites and f‘:l' PP'L’W’!?‘["I"‘-'JPﬂmC“hﬂ\ Borreha

« F2E R R

condition 1n the chest  Single readings of 2 leuhocvte count are not how-
ever reliable due to the wide varsition that ean result from non specific
conditions

Polycythemia an excess of red blood cells (up to thirteen muthon per
cubic railimeter) 15 frequently associited with pulmonary congestion

disea ¢ (eosnophlic nbltrations of the lung) 1 frequently chiractenzed by
eosinophiba  Agun however an increase i eosmophis 1s charactersstic
i 3 1

dicates the normal rates of the three methods in use
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TapLe 1
Method Men Women
Westergren 01015 mm 0t020 mm
Wantrobe Oto 65mm 0 to 15 mm
Cutler Oto 8 mm 0 to 10 mm

An accelerated rate always suggests tn orgamic disease especially an
mflammation It can mean active nfectious tuberculosis localized sup-
purations mternal hemorrhages 1t1s a characteristic of malignancy 1n the
later stages

A normal rate 13 usuallh maintamed 1n the case of wasting diseases and
1n the ¢1se of non malignant tumors unless they are disintegrating

A below normal rate does not ordmanly occur in diseases of the chest

The sedmentation rate of ervthrocytes s valuable as a chnical gude to
the progress of tuberculosis a fallng rite indicates improvement of the
condition < msing rate the progression of the disease 4 suddenly rsing
rate indicates the dexelopment of complications

Red cell fragilitv  the amount of prothrombin m the plasma and eco
'I"‘ll + an n“l f‘ln' rotmapt an ¢ ma ame nep | (\"\r\pr\n‘,\r + +h, 14
[ LI |
L ' [ il [y Vonme e
wmg progress under treatment The varous technies mnvolved ewnot be
here discussed but detaited discussion 1s avutable m various treatises on
laboratory  diagnosts

Chenucnl tests of the blood are also important since the presence of
sugar abnormal imounts of cholestrin or an abnormal relationship between
phosphorus wnd caleum suggests certun pathological processes  Labor
atorv analvxis f bone marrow may also be helpful and new technics of
obtaiming specimens makes such analysis feasible

Unne — lhe urie anlvsis 1s very important 1n the study of chest
conditiyns  particularly 1 the detection of amlodosts  This disease v
found 1n connection with lung suppurations of long standing and tuber
culosts 1t also occurs however m diseqses not assocrated with the chest

Tulmonary tuberculosis 15 frequently 1ssocated with renal tuberculosss
The litter can be distingmished with some care by urnne analysis  Thor
ough cleaning and 1ngation of the parts below the hidnev are necessarsy
to eliminate smegma which are hard to distinguish from tubercle bacilli

Also the test may have to be repeated over a period of time hke a sputum
chech one or several negative tubercle chechs of urne are not conclusne
evidence of 1bsence of mfection

‘The urine check for tuberele bacilli 15 most important 1n suspecte 1 cases

of minr tuberculosts the baciit are often found m urme séidorm 1 spu

tum
Bence-Jones protein m the urine 1s found 1n cases of blood and bone dis
enses sometimes confused with chest conditions or accompany ing them

Feces The most important condition to he observed in a feces exmt
nation 1s the presence of oceult blood  This may be an indication of an
open lung lesion from which blood has oozed wito the pharvnx and been
swallowed although such an ongin cinnet be presumed until the pos
sibility of some lesion of the stomach such as an ulcer has been ruled out
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A careful study must be made of am fungi nd protozoa 1n the feces,
particularly ameby The Indamoeba hustols tica and the Fndamoeba colt
are sometimes associated with symptoms of lung suppuration in cases
where Iner abscesses rupture into the pleural cavity This possibility
should be considered 1n suspictous cases of lung pathology

Effusions —These are of two general types, transudate and exudate
The are usually distinguishable by casual observation but such obsersa-
tion should be confirmed by laboratory analysis

Fi1g 4 ~Mucroscopic ¢ vamunation of paraffin section of centnifuged tediment of thirty
¥ ) \
[P . [T | . [ . . '

1 . " .
R .
ells are prescnt

Diagnosis  Carcinomatous ediension ot metastasis t0 the pleurt

A transudite or serous effusion, 1» essentially an edema flud, non-n-
flammatory 1n charicter, resulting from arculatory disturbance It 15
<lear and ranges from colorless to a light yellow Tt 15 usually alkaline and
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has a speafic gravity of from 1006 to 1018 It has few cellular elements
and yields Little or no fibin It 15 a symptom of a rather general nature

Lxudates vary widely 1n color and appearance, but they are m general
thicker in consistency and less clear in appearance than transudates They
are rich 1n ceflular elements and fibrin may be present 1n quantity Speafic
gravity 1sabove 1 018 Lymphocs tes predominate markedly 1n a cell count
Blood may be present The presence of cholesterol ervstals and chile,
though rare, 13 especinlly significant to diagnosis  Lxudates indicate an
mflammatory condition of some sort or a tumor  The examiner needs to be
aware of anv number of possibiities 1 studving exudates and must care-
e T e K

N

method the fluid 1s decanted and the sedyment 1s poured mto a 50 cc cen-
trifuge tube and centrifuged for at least twenty minutes at a moderate

speed ™
ened wit h

Zenker s e
treated as ordmary tissue  run through aleohols, embedded in paraffin

and stuned with hematoxy lin-eosin  The tissue 13 eut from abos e down so
as to melude all cellular elements Caranoma cells, when present, are
easily recogmized (see figure 4)

Tuberculous exudates somewhat resemble transudates Thev are a
clear vellow or sometimes a famthy greerush yellow, with an albumen con-
tent of about 4 per cent  Acid-fast bacilli ean usually be demonstrated  If
direct smears fail to reve1l such bacidli, cultures and guinea mg mnocula-
tions should be made

BIBLIOGRAPHY
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Tn addstton to the methods of obsers ation and nalysia thus far outhned
the chest diagnostierin bas as alable sex eral techmcs far chest examinations
miobving mechameal axds  These mds range from the wimple posturat
dratdage table to the bronchoscope wiuch requires special trammg for

¥ All of these mechameal devices are, 0 Be
well a5 to dirgnosts The more recent unes are umed at direct \iurhzation
of the \iscera— 4n enormns advantage to the dugnostioan s the pos
sibrlitses of mechamenl aids to vismbzaticn are further explored and as they
are mote widely practiced the exploratory operation of forwer dws hould
become merersingly rare

Postural Dramage —This procedure conasts simph of the patent as
suting o fowered head attitude to make esier the expulsion of flud or pus
tn the pulimonary cassties and broneln 1t 1s prmanty directed to the rebef
of discomfort crused by the presence of large amounts of such merial
’X'(\er physician who 15 famihar with it will find a postural drunage table

The patient to whom the treatment 1 appheable will srdmarh hnow the
podition he must assinne for evuest exput 1on of the junulent matenal

Postural dramage s also of considerable use i dingnosis

The author hs seen mamy patients m shuch a Auorcscope examnation
after such dramge revealed cavities presiously undiscernible 4} o pon
tural drainage should alwayvs precede the use of wdised s for outhnng
hronchiectatic eavities

Duagnostic Thoracentesis ~ A thoricentess shonld be undertahen when
ever svmptams of acute pres ure w the thoree cage are pre ent  Suth
pressfe 1y generally mamifested by dvspnea v wows (v edem v of the langs
In addition 1t 15 useful to diagnous as 2 1wethod of obtamng plenrat flud
for labortory analysis snld it 1 4 necessan prelminan to dignosic

n;mle:nul:i be washed with tincture of todine followed by 70 per cent

wjected us the needdle 1s mtroduced deeper into the tissues untif the plenral
casty 18 reached  Then the pt ten of the syringe 1s lowh withdewwn I
en
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no flud 1s obtaned from the pleural eavity, the posttion of the needle 13
changed both as to depth and direction and another aspiratton 1s done
Ordinanly aspiration should be repeated until the cavits 15 emptied of
flud  However, not more than 1000 ec of flud should be withdriwn at
one time unless it 1s repl iced with one haif the amount of air I requently
a lung which has been compressed by the pressure of flmd for 4 long tune
may not expand when the flnd 1s removed  In such a situation the aspira
tion produces 2 high negative pressure in the pleural c1vity and may cause

O lnc)

considerable discomfort and even lung rupture if the suction or negatne
pressute 13 strong enought to pull a fived mediastinnm toward the affccted
sile  Such suction mav also give nse to marked embarra sment of cir
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duction of ar

Taborators analysis of the aspirated flwd should of course be made as
outhined 1n the section on effusions

The operation 1s not nithout some danger  Infection of the pleura mr
embolism or terstitial emphysema may develop  Very rarels sudden
death hasrem * ** * o ' L4
chest explam
dilator reflex

turely f
- acrand
(Made
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and 1ts usefulness 1 many situations far outweighs the shght hazards ir-
volved

Diagnostic Pneumothorax.—The usefulness of pneumothorax to treat-
ment of pulmonary lesions 1s well-hnown, less well-hnown is 1ts usefulness
to diagnosis  Diagnostic pneumothoray 1s » simple procedure that may be
of invaluable aid when ordinary roentgenograms has e failed to make pleural
conditions clear
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7 —Smaller type peumothorax epparatus designed by the author with 100 ¢
e The pp ytus can be exly emmed n the phy senns sitchel © (Made by
Phllips Drucker Ca, St Lowss )

Several pneumothorax machimes are currenth avalable  The author
has designed two such machines both portable, one with & capacity of 1000
ce and 2 much smaller and cheaper one with a capieity of 100 cc The
Iarger machine 15 bi-chambered, with mineral o1l that has been pumped into
the upper chambe e
chine operates by
for measuring pre.. .

The machine s filled with the amount of air desired and the patient
prepared for the operation  The needle 1s mserted into the pleural cavity



VECHANIC AL A\IDS TO DIAGNDSIS Rrg

The first step 1~ to obtaun a rexdmg of the pleural pressure present m the
eavity by turming the comnmtator valve to Pleural Pressure  1F this
ptessure 1s not abnormal the commutator sale should be turned to - Aur
which beginy the mjection of ot into the pleural canity  As much awr as
desired can be njected with either machme The pleural pressure should
be frequently cheched by turming the handle agam to Pleurnl Pressure *

1f the patient shows symptoms of distress the wr 1 the pleur: can be
immediately withdrawn by turning the handle to Vachum  Both ma
chines offer smooth easily controlled myection of axr combined with a high
degree of pcrtability

Roentgenogrims tahen with the free spce of the pleural cxvuty filled
with aur are most helpful 1n definitely loc ting an Abnormahts as w the
lung pleura or mediastinum  Such rientgenograms may also reveal tumors
of the pleura and the outer surface of the lung medisstinal wnsses and
claification of the pleurn that were not evident before the pneumothorax
This techme mas 1o be helpful i distingurshimg tumors from flud — An
artificial horve by partial displ: of the lung has made visible
abrenchiectatic atel ietatic lobe pressously adden i the cardiae shadow

A second techme with dignostic pneumothora< that the author has
found helpful 1s the introduction of air 1n a plenral cavity contuning some
flud By moving the patient <o treated under a fluotoscope the fuid level
canbeobserned By this mens the exammer ¢ 1n often determine whether
the pleurt 13 smooth or rough and ean locate adhevions or rregulinties
‘The contours of the lung c1n be mapped out by turnmg the pitient upside
down the diaphragm can be exammed

‘The mtroduetion of air for dingnostic pneumothor 1< should be done wath

Annret

the sume care as for p h P! patients
Lo A

n ” diygnosticnin

A There 13

kind and
should not be resorted to unless the mformatr n 13 unavarlable by any
other method  Arr embolism 15 probably tl e chief danger to be considered
before undertahmg any pneumothorax hut the author has rarely seen se-
“ere reactions to the procedure
Bronchoscopy —In the past the 1ronchoseope proted atself by its con
tnbutions to lung sutger progress 1n such surgery would have been slower
without the instrument  This 13 particularh 50 1 the case of neoplasms

of the tracheo-bronehial tree and tubercul In recent tmes ¥ ronchas
copy his tecome cotamon and phy 1ctans truned mn the art are to be found
1 almost all large the use of the ¥ mthed

of pulmotiary lesions 13 routine procedure wheneser such 1nspection of the
bronchial tree T

and trmning

anid Esophagose

erences) or St

{page 502 and
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hesitation whenes er failure of conclusive diagnosts without 1t seems likely
It should always be used, of course, 1n cases of bronchial obstruetion or
obstructive atelectasis or emphyzemn 1t can frequently be of help m 1
i of wsthma  Bronchiaf tumors should always be viewed directly
of therr location makes 1t posytble and biopsy specimens should be taken
The focus of infections that are not visible on 2 roentgenogram can some
times be determined  Bronchoscopy has proved very helpful . the
diygnosts of tuberculous lesions 1n the tracheobronchal tree where other
evidence such as aad fast bacilli in the sputum 18 lacking It has in the
past permtted diagnosis long before other evidence was conclusive

No chest surgesy shoull be undertaken of course, without as complete
2 preliminary examination as possible, information gathered bronchoscop
1cally may be sital

Thoracoseopy —This 1s actually a surgical procedure and should be so
regarded  Although 1t 13 primartly useful 1n sevening adhesions between
lung and chest wall that prevent artificial pneumothorax 1t may be resorted
to when pathologic conditions m the pleural cavity otherwise resist diag
nosis It should not he undertaken Lightly, the exumner needs to be
thoroughly familiar with the structures of the thorace cage and must
exercise extreme care m ayoudng the Iarge number of blood vessels and
nerves in the chest wall

The pleural cavity should be thoroughly druned if fluid 15 present and 2n
artificial pneumothorax large enough to permit the mampulation of 1stru
ments should be established A complete roentgen-r1y study should be
made hefore the operation with films taken 1 multiple positions  Such
films should be carefully studied to deternune the location of adhesions
hecause 1if the v.ho:-acozcupe 15 mserted above one of thcr:'n it may $1s|1\

f P

The method for thoracoscopy that the author uses 1s as follows  Aftera
satisfactory pneumothorax 15 established the patient 13 prepared with
nembuta] and morphine s onthned i the section on diagnostic pneumo-
thorax and the skin 1s anesthetized with a 1 per cent solution of novocn
An wnetsion 15 made with a small kmfe in the ntercostal spice nearest the
mdicated pathologic condition to be exammed Through this imeision the
trocar and cannula are wntroduced into the pleural eavitv  With the
instrument 1n the chest the trocar »s removed and a thor icoscope 15 ntro-
duced through the cannula  The exanuner now can obtamn a direct view
of the pleural cavits  With experience hew xIILbc able tkonuahre the con
' TR . - pragy

caletficrtion on the pleura areas of congestion and small abscesses on the
lung  Adbesions and tumer masses are of course easthy evident A com
plete exammation will mclude a specimen of the pleural flud, if none was
secured by thoracentesis and specimens of any suspicious mass for biopsy
The author has designed 1 thoraeoscope for direct mspection of the pleura



VECHANICAL AIDS TO DIAGNOSIS 29

which permuts the simulttneous use of several mstruments with only one
opemng In the chest wall This 1s possible because of a universal adapter
on the provimal end of a small oval-shaped eannula which has two openings

one for a small thoracoscope of the foroblique ty pe and one for the operative
mstruments  Another method of mampulation of instruments wathm the
chest under direct 1ision requires a second puncture with another troear
and cannula  The introduction of instruments 15 of course necessary to
the sevcrance of adhesions and 15 helpful in diagnosis of pathologic con

ditions

SR L A P T AT
X
B
4ﬁ!=a==b
L A

§ < Photogaph of Singur s worncranl thoracoscops ass i i (mad by Phllps
Drod Co, St Lous Mo) A shows small oval trachar and cannuly, B shons the
axserabled mstenm nty X 15 the umversal adapter through  ch the thor eoueape and
operative lnc(mmr‘nu can be inserted
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4. ROLNTGENOLOGY

In the comparitively short time that has elapsed smee Howtgen s ob
servations 189 roentgenology has become a formudable technie:t
setence the subject of volurmnous hterature It 18 impossible to suramarnize
much less to extend the finuts of this science i the spce aliotted to roent
genalogy in this book  the best service that can he rendered here 1s to
suggest a perspectine to the physician using the roentgen rav and to outiine
procedure

Perhaps the chief hmutation in the use of the roentpen rav i dagnos:s
15 & mental limitation on the part of ditgnosticians 1 ven in large elinies
where 1t 15 used extensinely there 1s 2 tendenty to evhaust roentgen ray
possibilities with 4 single anteno posterior view or 4 sigle stereocapic
study  Roentgenology 15 1 flexible and supple diagnostic instrument that
sufters from such over-sumplification and ever standardization

More maginative use will result from constant wareness of the phisies
mvolved in the process  The roent am or the fl pic screen
records the relatn e amounts of 1 certam hand of hght reaching its surfice
from 1 cathode tube  F xcept for its <horter wave length this hight s much
hke ordinary vieble ight Tt diffuses mnversely as the square of the dw
tance from the souree so that if wntensits 15 tahen 2s 1 at 1 foot st will be
19 at 3 feet and 1/49 at 7 feer  This hght travels n steught hnes  Intens
sity ¢ be vaned for best vision at the source the cathode tube  These
factors of squ wred diffusion inear moyement and 1amable energy re nse-
ful to the phasician  They must be hept in mind i mking wnd mterpre ting
roenigenegrams

=
Denzty )
bensty §

Qensty 75
Tic 0 —The prnaple of nverse squire i

I 4« slae dbavan.
3
t
s
e

roentgen rav indicates the thichness of structures through which the ravs

pass
(30}
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at present not clewrly defined It 1 obvious that the roentgenologic exam-
mation will be most efficient 1f the exammer has at his command the
previoush ascertmned dingnostic information—history ete  Roentgen-
ologmsts have suggested that with the simphfication of operation of the
roentgen~r1y machine that 13 1n progress, the roentgenolomst will cease to
be 2 specialist at the command of the physiman, and the diagnostician and
roentgenologist will become one and the same person

At the present tume, the most satisfactory solution 1s the presence of the
diagnostician at the roentgenologic eximmnation  Greater efficiency 1s

t 11f the roentgenol ts previously d with all pertinent

information—Hhistory, sy mptoms and physical sipns

! pyv and logy are lementary to each other, and
the former should never be omitted 1f 1t cau be avoided ¥ luoroscopy
should of course precede the taking of roentgenograms It will usually be
possible to examine the patient standing before the screen, but if this 1s
not possible 1 sitting posture 1s the next choice A tilting table should be
on hand to make 4 maximum number of angles of v1ew posstble

A standard procedure for the fluoroscopic exammation will shorten the
tune necessary and mimimize exposure  The examination should be begun
with the patient in the antenor posterior Emsltmn The exammer should'no‘fe
o Svooe J PRSI N ad Lawa £ éha

specific areas of the chest concentrating especially on anmy area suspected
of shnormality on the basis of symptoms or physical signs  The apex Lof
h T 1a 1h e

1 LI AR LI TN fL. L Vi L en Talarm

The patient should then be viewed at an angle of about 66 degrees to
the fluoroscopic sereen with partienlar attention to the medistinal strucs
tures  After thus view 1s completed from each side the posterior bases ol
the lungs and posterior diaphragms should be viewed laterally Routme
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strating thiek wlled envities or arens of destruction sithin dense fbross
or comsohdated tsue It 13 alnays of value 1 the wnvestigation of
o N

be used for cvploration

I xumunation of the tracheo bronchial tree follow mg the introduction of
r tcho-oprque 1odized otl 1s sumetunes of great alue in mihing o dingnosis
particularhy m chrante dr enses affecting the lungs and bronch:

© te wm hudnf nactnr odr Il (1 J Snger) A Method of

Before bronchographs s performed the patient should be tested for ee‘:l
sttty to the particular wodized ot being used It 1 also rs:lentn) (h-nﬂt"t 3
patient also be cheched as !
prepaning the pittent for b
the mucous membrones of “
cough reflex and ficilitating the production of more satwfactory roentgeno
grams  Pattents should be crrefath que:tmned a5 to cocune seasifh
since fatal collipse may occur 1o 2 sensitnne patient  Jodine sensttivaty 13
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lation of 1odized o1l but cccasionally an entire lung mas he completely
mapped with 1odized o1l 1t a single examination 1 requently eximimation
of more than one lung m1\ be undertaken but this procedure 15 more time
consuming and more difficult on the patient as well as more difficult to
interpret roentgenogriphically because of the overlapping of the broncht
s seen m the oblique and lateral projections

Immediately followmg the procedure the patient 1s pliced m the po-
sition favonng dramage nd coughing 1s encouraged to ud m expelling as
much o1l 1s possible to 1y oid filling the alveolt wath the contrast media

During recent vears 4 new method of chest roentgenography making
possible the use of survev methods to check large segments of the popu
htion has been developed Bv the use of photofluorography emploving
film on rclls cheap and efficient surievs can be made of large groups of
people  The size of such roentgenograms taken smgly or stereoscopically
varses from 3o mm to4 X 51n  the larger being preferrable though more
expensive  \lthaugh this technic was deseloped for tuberculosis control
asvmptomatic malignaney  silicosts and other abnormalities are frequentls
first noted by this mewns The small but persistent percentage of path
ologic conditions thus uncoyered thoroughly justifies the techme hownever
indsv1duals thus examined should be w wrned that they eannot 1gnore chest
symptoms beciuse findings have been negatine

Apparatus espeenlls designed for chest suri ey examinations are v ulable
In various types and eapacities and vary from attachments applieible to
ordinar stindard roentgenogriphic equipment to mobile bus and trailer
umits housing every concen able umt necessary for the production of the

surves films Mans of these mobile units contamn their own powner plants
' m ste essentrally

ne fluorescent
N s of a photo-
graphic crmera emploving a very high speed lens
While photofluorographic methods have reached 2 high degree of ac-
curiev 1t s felt that thes should be emploved onls 1n surves of large groups
for the detectton of pathologic conditions and that actual diagnosis of dis
e1se done by further employ ing fluoroscops and standard roentgenographic
exammation with 14 X 17 m film in all necessary projections  Durmg the
past few vears much improvement m actual mechanics of photoftuoro-
graphic methods has been described including the Morgan phototimer and
s ar10us autotmtte dev ices contaming totor driven camer1s with whuch the
film 15 advanced on the roll automatically between expostres without the
ud of the techmeian
As with other diagnestic techmies the detection of an abnormality de-
pends upon thorough familianty with normal appearances and permessible
vanations from the normal  Anatoms remmns baste to medicme  Such
anatomy As seems approprate to this book has been consigned to later
sections for the most part  However 1t needs be emphasized here the ital
necessity of complete command by the diagnostician of the lobes of each
lung Probably the most frequent errorin the diignosticu e of the roent
gen ray 1s the confusion of lobes or lobules which tre atelectatic or
consohdated due to a pathologic condition in their bronchu for a primars
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abnormality  Tumots are particularly ¢ pt to be thought much larger than
the really are This diagnostic error 1s most ¢as v avor led 1f the normal
location of such lobes 13 understoad
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THE THORACIC CAGE

5. DEFORMITIES, FRACTURES AND INILADMMA
TIONS OF TRE THORACIC CAGE

portant anomaty

There are however a rather large number of abnormalities and disease
processes of interest and 1mportance to the chest physician that do not
ment mdividual trevtment  These are congemtal and ynst feta) deform
\ties fractures 'md su\)u\tdncous lesmm

D — A Bty of the thoracie eige will
be mrrored in 1 d;sphcemt.nt or distortion of the orgins within that cage
Such displicetnent or distortion can be quite severe without ctuwng a
seniows unparment of function On the other hand progressine dis
function 15 common to many of the deformities and <ome of them can
produce 1n extreme mnstances pronounced climeal svmptomns

Funnel chest the peculr funnel shaped depression of the sternum can
be congenital or traumatic 10 oiZin In svoe nstances it seens to be hered-
itary  Only rarely does 1t produce svmptoms of wself although it may
serioushy complicate other thoracie econditions  The depression usually
deepens 1n the course of time and vital eipraaty may be dimmshed to

chiest 1t may distort and displace the thorioic and upper abdommal yiscery
to a degree suffictent to setiously mpur function

The barrelsshaped thorax 15 defined by an abnormal anternpostersor
duameter It s 1 post fetal developmental defect and can be due either to
obstructine emphiy sem tof the lungs or to postura) emphywema  The ltter
condition rives from a discase of some nature thit defirms the <pine the
resulting brrel Jhped thorss 1s 1 thys rrer condition no indicition of
mpured function  When 1t 15 due to obstructine emphyvsema howeyir
1t 1> wsualh accompined by marked ympurment of visceral function  Dif-
PN . ' Vo

31
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monocardiac failure so marked n mdwiduals with skeletal deformities
may well be due to the accompanying theracie distortion

Fractures of the Thoracic Cage —Traumatic fractures of the thoracic
cage are of course common with the ribs bemg primartly mvolved Drag
nosts can usually be made by nspection and palpation although a large
hemotoma ma- exaggerate the extent of the mnjury Roentgenograms of
sumple fracture of the bone oftentimes fail to show the injury and of course
are of no help at all in the rare cases encountered of cartilage fracture

Fic 12 A forty e ght r
anteror cle § eon st ng
brth Roentgenalogic e
with depres on of the m
chest wall and d eplac ng t e Feart puster of y 10t € €L
amoss P geon breast

Of special note are the fractures of normal bones through sudden stmmmgf{
or twisting of the thorax These are not rarely encountered 11 diseses of
the lung particularly tuberculosis where violent puroxysms of co lg};)mn are
common  The appearance of 2 new area of painina pitrent under observa
tion pught easily confuse the examiner 1 such an wstance
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Pathologic fractures are defined as those which arise 1n the benes becanse
of a previous weahening due to v disease process the mahgnnt growths

diagnosticlan since the origin and primary site of the di ease 15 usually the
mhs A bene so affected will show round or oval punched out areas m a
roentgenogram  Onlv rarels will such 2 single tumor focus be found ordy
nardy they will be numerous Bence-Jones proteins found i the unne 1n
cases of multiple mveloma The ongin of the disese 15 obscure but 1t
seems to be a general condition of the skeletal sy stem rather than a specific
mfection and 1ts tyvprcal erosion of the bone mav be widespread

Dagns

Seol o 5 of the sp ne and comprhsatory emphy sema of the 1 ing

Iiyperparathyrorfin or tle excessive functioning of the parathyraid
ghnls mu Ye due to byperplisia of the plands or to adenomas of the
glinds  Softening of the b nes accompamied by g ant-cell tumors and
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a ot
Diagnos s

A 2 Ay i ' o=

hypho

Fi1g 15 —Surgieal fracture of the rbs
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parathvroidista Where 1t 18 encountered the irregular densities of the
softened bone the tumors and multiple cyvsts are usuallv upmistakeable m
2 roentgenogram A urtne analysis that reveals an abnormal calem and
phosphorus content and a blood test that also shows a high caleium content
will confirm the diagnosis
Paget s disease almost always attrchs the shull and long bones first
A ’ "t ssmptom as it
the roentgeno
the regulrr out
Hie (1 e CARIN L Lolie DOy, tef e Dy an iteguiir thicker and les
dense shadow  In such an wstince 2 roentgenogriphic study of other
parts of the sheleton will indicate a stmilar process gong on
Only rarelv does tubcrewlous osteomyehtis lead to pathelogte fracture
of the ribs 1t usually occurs then at the costochondrl junction 1 nless
this condition 1s demonstrable by roentgen riy it may easiv be confused
with slipptng ribs Both conditions produce the srme local chunerl symp-
- . ts may also
Any ear
! woft tissues
eartilige and bone of the extraplenril region of the thoricic cege offer
extraordinary difficults oftentimes to the dtvgno tictan  The deeper in
fections are usuuly the most serious butl even the pyegemc le 10ns of the
+ o~ 3 g v

graplte study made to determine the extent of the abseess exvity  Such
superfictal lesions may have their srurce in the pleura or m1v even extend
wto the pleural cavity of they have teen neglected  If several abscesses
cccur they may be found to be connecterd  In cises where the abscess as
pirttion does not reveal an mfectious microorganism the posstbility of
tuberculous ongtn shcul i be considered

™ .

sternum seapulv and chwacle

Py genc ostears jelitrs of the ribs or sternum 1s a serous mfection F tio-
logicall\ the lesion seems a product of the bacteria s ading the blood and
then perhaps beeruse of a shght trumm callectng at a fixiton pomt
m the thoriaie arer The onh evidence available may be pun and assocer
ated swelling of the <oft tisue  Unless the lesion has advanced to a suffi
ctent degree for osaficiticn to make errtige deformats visible 1t s hard
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to detect roentgenographically  Since progenic osteom ehitis may <o often
lead to serious complhications the diagnostician 1s justified in performing an
exploratory operation if 1t 15 suspected

Chondnitis and perichondnitis of the costal cartilages are rarely occurrmg
inflimmators disorders  Occasionally they may be of pyogenic ongin or
due,to theumatic disease Usunlly they are eaused by an invasion of the
costal cartitage by tvphod baeill These bacill are notorious for therr
predilection to nactise sequestration within the body after an attach of
typhoid fever chondritis and perichondrtis can result from an mfection
contracted vears before  Wheneter an umdentified lesion 1n the thoracic
cige 1s found n a patient with a hustc :
perichondnitis should be considered
satisfactorn picture of this condition
allv 15 an abscess 1n a costal arei not accompanied by lesions in nearby
bone \naspirati nin such an instance will usudly only produce blood

Syphtlitic lesions of the nbs sternum and clavicle simulate the tuber
culous inflammations very closelv  The patienit s histors may pomt to
the cau t -t nrsd
T hese
exist
pronounced than m 2 tuberculous 1nft ction and an irregular thichemng min
be ob erved

Mycofie u fections may 1made the soft tissues the cartilage or bene
Such an mfection can be proven by Inboritors methods the specific fungus
must be demonstrited The r entgenogram will not be of great help
delineatmg the “reas of grinulition and sinus formation but 1t mu reveal
lesions of the bones 1 systemie mycosis  YWhen actinomy cosis the most
common tf the myectic infections s discovered the eximimer should sus
pect a pnman Jung wfection  Actinoms cotic inflammations of the che t
wall are usually secondry to an infection of the lungs
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Roentgen ray Findings — 3 true cervical nb 1s almost alwvs visitle
in a roentgenogram  However the eximmer mav not on the strength
of such evidence alone conclude that the nb 15 responsible for the svmp-
toms since probibh a majonty of cervieal nbs do not pr duce svmptoms
Neither my he dismiss the possibality of cervical ribs if they are not visible
m a roentgenogram since the fibrous band that 15 closels related to the
cervical rib but non-opaque ma cawse the same sy mptamologs

Differential Diagnosis ~ A cervical rib m1 e confused with am other
condition that mght prcduce similir pressures on the nerves and vessels
of the upper thoracic cvits  The abnormalities most likely to do so are
apieal lung tumors burt 1tis and sarcoma of the humerus or elwvcle

Aprcal Lung Turiors TPancoast superior sulcus tumor) —These tumors
usually present the physical signs of dullness and abnormal breath eoumz:
The climteal svmptoms of such tumors will often include sy mptoms of the
cervical b but will usually show m addition cough loss of werght an
strength and bloods sputum Defimtine dingnosis 13 possible on the baus
of Toentgen r1y examination since such tumors are Visible 1s densities 1n

the upper lung arex
Birsths  This condition 1s somewhat more difficult to differentinte
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7. TUMORS OF THE CHEST WALL

Prrvamy tumors of the chest wall are rather ifrequent although at one
time or another almost every known histologic ty pe has been reported  Of
the benign gronths the chondromas are perhaps the most frequently en
countered  Angloms are also found with some frequency  Neurofibroma
tos1s 1s very apt to present pedunculated neurofibromas on the chest wall

The malignant neoplasms that opiginate in the chest wall are usually

arcomatous with drosircoma the most Iy mphosarcoma
1s usually 4 generahized condition but 1t frequenth presents mmportant
chest wall mamfestations  Carcinoma of the breast 1s not under considert
tron here although it may at tumes nvolve a lirge portion of the thoracic
eage by extension Otherwise carcmoma of the chest wall 1s very rarely
primary although 1t 1s rather Iy ed 1s 1

Etiology —Benign tumors comprice about one-third of the space-oc-
cupring growths i the thoracic cage  For the most part they are thought
to originate m embryonie sequestrations of prinutrve tissue and are thus
congenity]  This s belies ed to be true exen when there 1s no gross evidence
of such tissue until late in hfe

The chondroma group 1s the exception to this presumption  their ty preat
T 1 fanm antl  n the

on
of omgINUN Demgn MO s va v - »wt
common mahgnaney not of benign origm
Pathology —The bemign tumors originating 1n embrionte tissie nor
mally enlarge very dowly until full growth of the host 1s achieved then they
I ecome stattonary 1 most mstances  All of them howeser are capable of
resurgence with very ripid growth and thes are alw1vs potentially malig
The nevi pilost or hairy moles and the cvernous anglomas are

naot
particularly subject to malignant degeneration Irmstation 15 often »
demonstrable factor 1n such degeneration

Growth 18

The chondromata are difficult to clasuify pathologically
slow but ordinardy persistent Recurrence after surgical extirpation s not

unusual and apparently benign chondromas sometimes produce metastasts
LI S R hen en ar malignant 13 sometimes

The de .

1Mposst e authors expenience

benign suddenly and highly
malfignant

£t wmac af #h o t] arreic c18€

" totle

1 mam

pleura or soft parts of the thoricie cige 13 an early occu 1€l ¢
instances tl e metastitic growth is the first to come to the physician s

attention
Climcal Symptoms ~Vam bemgn tumors never present chnical symp-

toms Onl when the grow th achieves unusual size and projects nward will
(48)



TUVORS OF THF CHEST W LLL 49

hspne and pressure symptoms occur P un s encountered when a tumor
prewesonanene The chondromas are most apt to achses ¢ a size sufficient
to cause sumtoms but these tumors are usually viuhble externalls before
sufzx symptoms develop

moliement

& rmal except for a &l gf t increase n the bas ! r markngs
gno~s O teock on lromvyosarcoma of the rib

Physical Signs  Vlost tumors of the chest wall project out and are
obvbus to csual inspeetin Pilpation may eliert the exaet locaticn of
the tumer with relttion to nearby b ne and thus suggest its nature but
cart should be excrer ed 10 palp tting any susprous mass simce manipula
tion or other dr turh ince may inerease the possihihity of metastasis if the
miss g3 malignnt

+
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A highlh mahignant sarcoma may pulsate and be warm to the touch
Subeutaneous hemangiomas may first be suggested by lacal tenderness
and a bluish sheen on the slan surface

In rave instances the major growth of & tumor takes place belon the rih
cage  Ifsuch a tumor impinges upon the lung, its presence will be suggested
by abnormal auscultatory and pereusaye findings

on felt
Duiagnosis  Metastatic careinoma of the lungs and ribs

Roentgen-ray Findings —It must agun be cmplmsn.m that o 1;(:ent-
renologic study of any chest abnormalits cannot be lunited to tl)g d ohu[;
ventral posttion  With a thorough exammation, how ever, the location an
extent of myolvement can be determined with a r01§0n1blc degree of ac-
curaes  Erosion of bone near & doubtful mass may indicate 1ts lof::mon
A growth primary of the lungs or mediastinum will usually distort ribs u:
peding 1ts cutaneous extension In some mstances & diagnostic pnz‘n‘nr-
thorax preceding the roentgen-ray estmnation may be necessary to e‘ e! :
mine with certunty whetlier or not a tumor shadow appeanng in the ches
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wall represents tn reality an extension of deeper grow th or a gronth of the
chest wall rtself

A roentgen rav examunation will frequently not only definitels localize
 tumor but will suggest its nature  \ev1 cast round homogeneous shadows
suggesting a metastattc growth The neurofibroma of Rechlinghausen s
disese 1s normally sitwated within the intercostnl space and will be sug-
gested by a round clearly-outhined shadow surrounded by notched and
eroded mbs due to pressure Confirmation of the diignosis «f Rechling
hausen s disease may be made by the roentgenologic demonstrition of

density but quite distinct will be seen at the site of the leson  On the other
hand metastatic caranoma when 1t ins ades the thoracie cage will present
a fuzzy ndistinctly outlined mass with wregular erosion and thichening
of the nbs

A thoracentess 1 of course indicated when flmd 15 present 1n the pleural
cavity to obscure roentgenologic findings and 1f 1 dirgnostic pneumothorax
15 established for roentgenclogic purposes a thoraco copy 15 usually worth
while because 1t furnishes direct mspection of 1y suspicious mass as well
s permts the removal of tis ue for biopsy

Laboratory Tests —A biopsy 15 the best mens of positivels dentifving
a tumor v : !
agunst
may be '
tumor such 1 specimen mav easth be mstihen fcr tumor tissue upon
gross mspection  The author hys encountered severil istances m which
reperted bopsies from growths which were considered ¢ weinomas on clint
cal grounds did not reseil milignant cells but in which autopsies never
theless confirmed the suspected nature of the disese

Occasionally a punch biopsy or even m explorators operation may be
necessary to confirm a diagno 18 Vhere & pleural eftuston s found 2 study
«f the effusion according to the M indelbaum method may be helpful

"The 1ncidence of tumors of the chest wall dies not justify 1 discussion
«f the comphieited laborators methods of identifving tumor tissue the
matersat under biborators antlysis s well as other tumor chapters may
be of <ome nterest \umerous treatiscs such as Bell s Pathelogy nd
Fuings Veoplastie Dusease 1re wailible that cover the sibject extensively

Plﬂexenual Diagnosis We hue tried 1 the foregomg sections to

e .

seapulir abscesses and Paget s disease of the bone  Lutaneous lesions m1
~ometimes appear to be tumors of the thorax I mpyema necessitatus may
suggest a new growth

Hydatid Cysts of the Pleura —The hadatid cvst 13 a rare finding 1n the
pleurn when 1t 15 encountered there 1t 15 usually situated above the right
subphrenic space It can become so large as to simulate the pressure symp-
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toms of 4 neoplwsm the rapidity of growth may suggest malignaney A
history of residence m Australin Italy or South Amertca 15 suggestive A
biopsy should not be undertaken of a growth m this area if the hydatd
cyst1s a possibility anaphs lactte shoek usually follows penetration of the
thin cystic wall  The possibility of the cyst should be eliminated by the
mntradermal Casont test before other diagnoses are considered

Lung Herma —This rire condition 15 ensily mistaken for tumor es
peailly for a soft ipoma 1n 2 superficral exanination  Oceastonally large

’ b [

Teveal T CONT UMING g HNMEUlLTEN Dene 1th the shin
Subscapular 1bscess —This condition 13 hihewise rare Tt 1s very often
mstahen for 2 tumor especialls & tumor of the serpuly It may i ecome
quite large and seem to be attrched to the scapula = A needle aspiration
however will demonstrate pus  This will definitels elimmate the possibility
of tumor and after 10dized o1l and e njections nto the abscess cwvity the
leston will usualls be seen to be quite distinet from the scipula stself
Paget s Disease of the Bene  Thrs diserse abse called ostertis deformans
1s one of the most common chronte di eases of the sheletal system Al
though 1t most commonly manifests itself in the skull and long bones it
oceastonilly 1s first noted m the beny structure of the thoricic ity
Metastatic careinoma may be suspected particul trly since Prget s disense
L

4S€s  TOERLLENOLE NS Ol LHE ShIL &1 1 10l DLUEs Vi1 s -
process there lso A familial history 15 mportant since there 15 defimtels
an hereditary tendeney.  Blood chemistry studies will reveal an mcrense |

discussed elsenhere m detnl Roentgenograms will demonstrate that

the mfection 15 of a superficial nature wnd does not ol e the thorve and
“ [T b e oanon ally

1 '
' ' n [ ' ih
1 1, nor

1 L]
1f w0 empyema ruptures nto the soft tissues of the thorax A roentzen
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toms of a neoplasm the rapidits_of growth may suggest malgnaney A
hustory of residence m Austrahia Italy or South \mericn 1s suggestive A
biopsy should not be undertahen of ¢ growth n this area if the Indatid
cyst 1s a possiility anaphylactic shoek usually follows penetration of the
thin cystic wall The possibility of the cyst should be elimmated by the
intradermal Casom test before other diagnoces are considered

Lung Hermia —This rare condition 1s easly mistaken for tumor es
pecally for a soft ipoma 1n 1 superficial e ton O ally alarge
part of the lung may protrude usually 1t 1s just a lobe or an edge of ¢ lobe
It may occur through amv intercostal space above the diaphragm below
the clasicle or even in the neck regron  \uscultation will usually reveal
breath sounds within the soft sponge-lhe mass and roentgenography will
reveal air-contaimng lung immediately beneath the shin

Subscapular 1bscess This condition 1s lihewse rare It 13 very often
mistahen for a tumor espeeilly a tumor of the seapula It mav become
quite large and seem to be attached to the scapula A nee lle aspiration
however will demonstrate pus  This will definitely ehminate the possibility
of tumor nd after 1odized ol and wur 1njections into the abscess cavity the
leston wall usually be seen to be qute distinct from the scapula ttself

Paget s Discase of the Bone —This disease also c tlled ostertis deformans
15 one of the most common chronte diseases «f the sheletal svstem Al
though 1t most commonls manifests itself n the shull and I ng benes 1t
occasionally 15 first noted n the bonyv structure of the thoracic cuvity

Vetastatic carcmoma may be suspected prticularly since Paget s dlsf’ls?
1

process there also A familial history 15 tmprtant since there 1s defnitely
an hereditary tendenes  Blood chemistry studies will reveal nn'l_ncrﬂst‘d

tation will reseal charactenistic sounds of coursing blood within the mass

discussed elsenhere in detul Roentgenograms will demonstrate thadt
the mfection 15 of a superficaal nature and does not imvolve the thorat an ]
mucroscopic examination of the secretions from the sinuses especially 1
they are tuberculous or fangus mn origin wiil reveal their true nature readily
Fmpyen g\ ecessitatus —This condrtion can be mistahen for a2 tumor
1f an empyema ruptures into the soft tissues of the thorax A roentgen

Jevels produced by the mjection of the air
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DISEASES OF THE PLEURA

8. AMVIONMY AND MISCELLANLOUS DISFAST S

Anatomy The human bemg his wtuatly two pleura erch surrounding
a lung anl separate from the sther  Each pleura cont 1 ts of twn serous
membrines the mner i oetal wnd the cuter puwetal  Naoally these
o lavers tre wdependent of exh ind Yecnu e of the flnd they exude
they shide freelv one on the other uding free lung function  Adheswn
are very common howe er ani except in extreme ciesdrnot enw by
mh bt lung function  The \iscera) pleura bas the chief function of malang,
the Jungs arrtight the panetf pleurt s pr tectne  Both memtrines in
ahedthy in lnytual are resibient wd flexible w { tough

Trachea
nibelar an art
B. $110m nate vern

FI6 10—Lat sl v w filomx dowing ) Rt neef the plowe and tang 1
et tuall 1) reonohgld gy dongs nodakoges (AUT U s Anat me
[
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ungs at

Rare-

due to

congemtal weahness but v fetus with any extensie pleural deformity will

be still born

The pleura 15 seldom the site of a primary disease on the other hand

becuse of 1ts intimte relation to the lungs and visceral Iy mph channels

1t 35 often 4 site of secondars fection  In most instances this secondary

infectton s manifested by the abnormal accumulation of a hiquid within
the pleural eavity T

Lower marg n of plevrs

H

to the
f thorax sho ng the relat nns of the pleure and tungs
h{s'tc mi(l)l gg’urfrto‘?:vl‘ ;m grey lungs 1n dark grey (After Gray s Anttomy )

The pleura mas also be the site of tumors »Iuch except in rare ma(ﬂm‘(?
are metwtatie and fungus di ewes wlich are generally extens: 13 “t
primary lu g mfections A fes conditions of the pleurs that repre ew

aftermaths of mnfections alo need to be mentioned
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Galeification of the Fleura — Calaification of the pleura 1s rarely reported
1 general practice, but 1t 15 not an unusual finding n chest chmes  The
reason for such ealeification 15 not understood although 1t seems to rep-
resent a protective mechamsm of the body Tt does not seem to be a
product 1m any way of a high caleum content i the blood It occurs
rather frequently following a traumatic hemothorax and 1t 15 sometimes

Faot D4 o B [ [ .

“ e extrme nght apx
Disgnwrs Bullet n 1o lung snd e lafed pleura

4 sequela to chronie tuberculosts or to a chrome empyems It ordinanly
veeurs i patches but the author hits seen one patient sith an entire pleurs
cldafied A lung abscess may develop
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Because a development of #} < nat wa ntacfa n voLoe L

pleura and consequently

tion of the pleura may pr

also be quite serious In 1t

sharp-edged plaques break loose they may damage the lung or produce o

spontaneous pneumothorax
T t to be asymp

tor h ths techme

its ears 1s to the

calethed cold abscess of Pott s disewse and distinetton can be made betw een

the two 1n almost 1l cases by roentgenogrims from differcnt angles due

to the thinness of the caleified plaques

rze
Dagno <« Pleural fibrn t afy (Clest num)

Fibrin Bodies 1 the Pleural Canity 1 he mechamsm of the farmm;m
of fibrin bodies i the pleural cavity 1s not better understood !lmnb! e
mechamsm of calafication  Because they are most often found u;]n hln el;rn
culous patient beng treated with artificial pneumothorax it has
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suggested that fibn bodies are farmed from blood ansing because of the
puncture of an intercostal blood 1 essel during the pneumothorax treatment
i ’ L torn leston with

thouph they are
yellowish 1n color and resemble tuberculous maternl  They most often
appear as wregular dense shadows on a roentgenogram which shift with
a change of position  They are in many cases ve-1bsorbed when pneumo-
thorax 1s discontinued  They are primndy important hecanse thes are so
easth confused with tumors of the lung or chest walt with encisted em
premy, eclinococcus eysts an atclectatie lobe of the lung a pendulous
fitts puneardium or elaificition of the pleura A rocntgenologie studs
will almost always mdicate the nature of 4 fibrin body 1 rare cases t
thoracoscopy might be mdicated
Tumors of the Pleura —D’rimary tumors of the pleurn are rare  Oc
casionally one finds small berugn growths such as fibromas hpom
anglemas or chondromas 1 the subserous lavers of the visceral pleury
Such growths do not ardinarnily 1chieve a size sufficrent to require surgical
treatment
The cluef primary
sarcomt - Beense ¢
relation m the pleu
caues deith by nterference with the cardie funetion It sddom metrs-
tasizes
Met st itie tumors wre much mord common n the pleurs than we prinies
tumors  1he most frequently found malign wt grow th is the endcthelu ma
but careinomas 1 extend from the lung
Diagionts of v tumor of course depends ot (v ttien of bropsy
~pecimens s anthned n other wections though a roentgen rav <tudy of
a tumor will often stronghy suggest 1ts niture  Malignant growths ¢ pe-
enlls arc apt to be accompaned by w pleuril Aud ind m <omewhat more
than Ialf the €2 es of such malign it fltnd produceng growths & persstent
examination of the flid will reveal the nnture of the tumor
Thoricoseupy when malignancy 1~ suspected 1 often the best mews of
secuning specimens for biopsy
Tn many st inces the most scrious problem presented by 4 tumor will be
the determinition of 1t evact location  Such determination 1~ wanilly
possible with 2 multt position rocntgenogeiphic studs  but m some cises
further technies ave necesaars  Todized ol in the bronchid tree wall fre-
uenthy reveal bronchial obstruction and o locate + tumaor of the lung
artificil prenmothoray, followed by rocntgenogrims will wswlly ke
possible differentittion betweun a growth m the lung and v growth m the
Pleurt
Fungus Diseases  ©ungus di ¢ 1nes of the plenry dmost als ivs ropre-
<ehit extensions of such discases from the lungs or <hin and wo these dive s
Will be divcus ed mote thoroughly 1 reliton to thewr appe iraned i the
Tungs
A fungus di (1 1 the pleury most often manfests wIf i numerous
small wnuses which frequenth penetrate the overlung musdes and con-
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nectrve tissue and erupt through the shin With «ctinoms costs a finding of
small sulphur granules m such smuses 1s characteristic  Identification of
fungus disese m all cases of course depends on exacting laboratory techmes
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Tisrnvous pleurisy 15 the most common abnormahty of the pleura
Tt 15 usually quite bengn and a great mans autop tes of adults reveal ev1
dence of a pleunsy that never presented dntmet «vmptoms m hfe  Such
pleurisy may be located 1n any part of the pleura but 1t 1s oftenest found
at autopsy 1 the lung apices

Etiology —It 13 generally agreed thit acute fibrinous pleurssy 1s almost
alnays o secondwy nflammation ke primary imflanmation may be i
the lung the diaphragm the mediastmal or perteardinl trssues or even the
ahlominal organs  An infectron 1n the upper dome of the Iner frequentls
causes pleurisy The mest common primary infectton that produces pleural
inflimmation 15 tubereulosts  pneurmococctl infections of the lungs al o
produce a secondar pleunsy  In most cases m w hich acute fibrinous pleurisy
can safelv be presuroed to be primary without a precedent flummntion
1n some other part of the body  there is 1 history of triuma at the site

Pathology —Any inflamm ition of a thoracie ergan and prrticularhy an
inflammatron of the lungs mas produce a non spectfic inflammatory rete-
tion on adjrcent pleural surfices 1y non specific reaction 1s the exuda
tion of a serum m which an abundinee of fitrin ind cllular and lmph
elements 1s characteristic  Such serum v quite viscous so that normal
resptrators movements produce friction and 1rritation on contiguous sur
faces  This aetually 15 the condition of acute fibrinous pleurisy

The response of the orgmsm to pleurd pun st attempt to Jdumnate
the rubbimg of wrritated surfeces by imimcalization «f the pleura  This
relative wnme hilizatin 1s favorible to the development of the adhexions
:nd sumphysis that are o frequenthy the permanent residue of 1cute

VWhen the primary infection s tuberculous caseating nodules may de
elop on the pleurl surfice prednang a hind of dnv pleurry hikewice
mabgniney may produce metast it nodules

Chnical Symptoms —When there ire presenting svmptoms they usihy
begin with a <udden sharp pun m the chest and occasionally with a chill
wwia dight rt e 1 temperature  Such a sudden shirp pun s postulated
to indieate invadvement of the parctal pleura since experimental studies
micate that wlide a viscerl jleurt 15 stnsitnve to some degree onhy the
Panctal pleur is eapat de of preducing sharp sensation Tan will continue
0 be lelt t breathing or wheneyver pleural mosement i3 made  Vwhen the
{!lmrm miolves the lower anterolater il region of the thorax the pun may

of pam
A conditian requieing some speerd note i pleurssi Jcrted on the da
(61)
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Roentgen-ray Findings A roentgen ray exanmnatton will not gine much
mnformation about a fibrinous pleunisy while 1t 15 still m the acute stage
If pneumothorax 15 used m the treatiment of a pnmary condition such as
tuberculosis a roentgenogram mu show a shightly mcreased density of
the pleura where 1t 1s mflamed

After the acute pleun») has subsided adhesions may be seen 1n the rvent-

or i by Ntres in the 1on of the lungs
adhering to the pleurn

Vihere dry pleunsy 15 due to metastatic nodales these mav sometimes
be seen roentgenographically R

such direct vision will also reveal adhesions that were not indicated on the
Toentgenogrin

Differentsal Diagnosts —Since acute fibrmous pleurisy 18 m almost 1l
cases a secondary condition the physician will be much less concerned with
ifferentinting the pleurisy than with the identification of the primars con
ditton  Adhestons may on 2 roentgencgrim he moment iy cenfused for
thin cystic walls but therr characternticdls strught hines should quichly
ndicate their niture

Dufficults 1~ most rpt to be encountered 1n differentsiting acute fibninons
pleurisy from metastttic malignanay  In mahgnnay the pun wall usually

tondition it 1t as het known
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of pleural fluid  1f the effusion 1s bisal Groceo s tnangle of dullness wall
be eheited

Tactife fremitus 1 usuafls dimnished over a small effusion wnd abeent
over a large one Tl 1 a more accurate methed of determiming the
presence of flind than pereussion sinee b the latter inethod less than 40 ce
12 often undetectable

In an urulitery) effuzion if the medsastinum is mobile the displ wcement
of the heart toward the normal side tahes place very eath  The cirdhae
apex may be found as far over s the left axfla of the flmd 1310 the nght
cavity an1 to the right of the sternum f the flurd 15 on the left sule

I from 400 to 1000 cc of fluid 15 present pereusss n will cheit dullness
if the patient 1« utting erect the flund lesel ¢ be mapped ont ss an

ey

«
- .
Y10 28 Dup toyn tnutiorax Thementeon my flmsl eva i la
w e gt chest from th firct nb and merg ng w th e gbalow of 11 11
Doagnaws Caren maof the lung Ser bbtinous pleun 3
N

t ralcpanty
e
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Dragnosts Carcn maof Ling Serofibnnous plennsy

sy
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5 shaped eurve_sometimes called Fllts scurve When enough flurd is present
to cause solhific stton « f the Jungs due to compres 1on bre nchral breagh and
whisper sounds mas !e heard

Roentgen ray Findings —I rom 300 to 400 ce of flurd must le present
for 1t to be vivble 1n a v entgensgram taken m the normil anteror po
tertr position but much less € 1n often be seen if u lateral roentgenogram ss
taken “:th the patient pr ne

PR n

to the hitus ¢ f the tung

l
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}mpyema ~1 mpsema will in most instances present a fustory of pneu-
raoma or general sepsis that will mdicate 1ts nature  The cltmeal symptoms
are roughly the swme as those of serofibrinous pleury except that they
are much more severe with higher tempertture and gre iter loss of weight
and strength A second2ry anemia develops rapidly, and a lenhocs tosis of
12 000 or more 13 present  Superfial veins are often dilated with an em-
prem1

As before remarked a serofibrinous effusion sowetunes seetns an inter-

the «umptoms and their persistenee will svon mdicate the prescnce of a
<epsis

Aneffusy 1o 2 child Jess thau five years old 1 almost imartibly an em-
pam

Hylrothoraz and Hemothorar —Since hyvdrothorax 1 usually asvmpto-
matic and stnce 1t 15 o secondary and latter develc pment to some other
major thsturbance usmiiiv eirdtac or renal dine 15e, 1t will almost alnavs be
distingushable «n the bass of history alone  Further evidence of hydro-
thor v 1s found in the vers slow acaunulation of the fnd and ts grester
tendeney to bihteral development  In most enes there wall also be <ome
edernn of the extremties  Its naturc 43 a trinsudite 1s eraly determmed
v hboratory studs

Humathor e results from d1mage to a vein or arten wathun the tharax
This dimage 1s wsnadh traum wie m ongin and w suck instauces the hemo-
thoree will offer no difficults an dirgno 18 Occstmally bemothor
heountered i maligmanes or ady inced tuberculosis of the priman condie
tion 13m0t reengnized which s unlikely a dugnostic puncture sill be neces
<any todifferuntiate hemothor 1x from s rofibrinous plenriyy or In drothortx

Perweardstre awath § Fuston When there 15 a history of theumatism asso-
arrted with flusd in the left wide of the chest penearditis wath (ffusion 15
indicited Turther indicwtins 1re evanoses, nrgent dyvsper diltation
of the ecruenl vans and a pardoxicd pul ¢ An electrocndiogrim will
<how definite abnormalities

The candec shudos on a ocntgenagr un will be oval or poir<haped and
lf;ﬂ\ reach ay Iugh as the seennd nb - percnssion wall ¢hat this distertion
abo

When the patrent 15 horzont il the areaof <ub tern 1l dullness 13 less than
shun he iy attmg npright Ther wall be dullness i the left infraseapul er
regon Broathng will be bronehio esienlar and tubulie and 2 poncrdid
frictton vub will De noticed when the floid 5 mpmal  Te horet sounds
il e funt The eandie impul e deterratned by auseultatin <inee 1t
will et Ot 30 Sred nslh be 2 20 pore ol posstion aheede 2t noukd pot
betf the ¢ffusin were in the lefe plewra

A dingne tre puneture mto the pcricanliom will confirm the drygmosts
Rephetmon of wome T the e weeh aue will <how a lesel 1a Buaromcopic

“tudie and 2 roentgenogram i the yartous posttions will outhne the peri-
candinn in s enterety
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P -t 15 not infrequently dificult to
effusion from an carly pneumonty  Both are marked by some lmmnblhh
duning respiration and by thoracie pun  Pneumoma symptoms howeyver,

SU€ OVCTIV I, 4 I Cuteclion B g .
and cultures of cuch sputum will usually pro\ lde cxmclusne evidence for
diignosis

[N I PR — -

Difficults 15 more Whdy to occur in the dignosis of a flud collection that
ares dunng the courd of preumama or at 1ts sub wence Sinee such fud
s mast hikely to be an empyemn this differentiation will be discussed in
that conbecticn

Nete Groweths —Nerther cysts nor nev plasis are often found i the pleura
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SFROFIBRINOUS PLEURISY 3

Tuberculous Fmpyema —Serofibrinous pleurssy secondary to pulmonary
tuberculosis 13 distinguished from tuberculous empyema by studies of the
pletrat fnd  The former 15 a non-speaific reaction and hence acid-fast
baotl are wsiathy undemonstrable of demonstrable onls by culture or
ammalmocufation  Tubcreulous empy ema, on the other hand, will usually
present grossh purulent flud contaimng large numbers of leuhacytes,
espeailly s mphocs tes, acud-fast bl are usually much ensier to demon-
strate  Vied tubercufous empy emy will <fiow other bacteriy i dedition—
pneumoacocet streptococel ete

Subdaphragmatic 1bnormalites ~Oceasion thy a subphreme abeess or
tumnor or an abscess of the lver must be excluded in a dignows of sero-
fibnnous pleurssy  ‘Lhese conditions wiall be most n\;.tnn found on the nght

oy i . n . fan)

found to be elevated by pereusaon or roentgen-ry study and duliness
will be chicited over the lower nght chest posteriorlt  The heart will not
he dssplica]  In an abseess of the hver a fuetion rub s be noted  (hee
Tigure 25 page 70)
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1an tumer of a constriction of the nx’\gni sem, will it be a presenting
symptom, normally the prinary pathology will be noted hefare the hydro-
thorix and help \dentufy 1t

€n W & Lim - wc anon £ . PR -

The prescnet of non-fluid lesions, such as fibross cvsts and tumars, wall
e dunitated 1 the e of hdrathorit as they are for sarofibnnous plea-
sy Inmost inst inees the tewnsudate will be rOdily distinguished from the
other flinds by 1ts nen-inflimmtors character A dugnostic thoracentests
whenever necessary will prosude sure distinetion
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.l 2. EMPYEMA (SUPPURATIVE PLEURISY)

when it occurs m children  Correct diagnosss 1s mmpaortant since earls
treatment 1» necessary to prevent wn acute empy ema from becoming chrome
or putnd

Etiology  Although emprem: has been produced expermmentils i
the pleurt by the use of rrttants when 1t 1s found climenlly 1t 15 bicteno
logreal i omgm  Occaston lly 1t results from penetrating or crushing chest
wounds but more oftcn 1t 15 4 sequelt to mfections of the lungs  ed
astmal or sub-dirphrigmatic infection may also spread to the pleurt  The
Most cOMIMON MICTO OIFANISM 1N emps ema 13 the pneumococcus, o partie
ularly strulent form of the disease 15 occasioned by the streptococcus or
the staphylococeus  Influenza bacilli especially the epidemic type may
produce empyema A rather lengthy lst of micro orginisms as a matter
of fact have been estabhishied as occastonally producing this sepsis in the
pleura  In many cases mare thin ore orgamsm will be present nt the same
time  The vartous fungi can also produce empy ema

Pathology —I mpyamn 1 charicterszed by the presence of pus m the
pleurit ity The amount 1s sometimes onls a few cubic centimeters
«n the other hand streptococeus hemoly ticus 1n particular 13 apt to produce
1 purufent eftusion thit 1s massive but thin 1 consistency 1 the earh
stages

Lhe infection mav develop n the pleural casity by severil reutes A
pnenmococcus infection whieh usualh accompantes neute or subsiding
lobar preumoma can gun access to the pleural ety through the finer
alvedlt  Streptocacer which are usually the predominant orgamistns n
tobular pneumonia or bronchopneumonia scem to enter the pleural spice
ordmarils through theinterstitiil lmphaties  Other micro~organisms may
be blood borne or trinsmitted through the lymph channels  In the case
of 1 chest wound of course the mfection 18 direct and any infectious organ
15m may gun entry by the rupture of an ab cess of another organ mto the
pleural cuwity

It many cases the mnfection begins as a pyvothorax with a thin greenish

peisoup fluud that gradu illy becomes frank pus as the leukocyte cc ntent

increrses  Iowmever pneumococeal empyema the most common form
“  ~nThe Iatter form usually develops

jeumoma  The streptococend ¢y
primary infection sometimes ths

infection mav even appeat comerentully with the bronchopneume pia or
#1alah lar nnenmonta . ,



FULYVEM U SLPPURATIVE PLELRINY) b

mema however they may be very numerous not infrequcntiy they wall
result 1 encap-mlation of the fluad 1 exther single or multiple pockets
Spontancons healing of an empsema rarely oeewr: and <o afmost mevi-
tabiy a chrome form des dops when an emps em« = ot recognized and prop-
erfy trented  The unpros ement m treatment avatl ible in well-st1ffed chest
<hines 10 Teeent s Bas made chronie empa ema a rather rare condition
Clinieal Symptoms —The chimie i ssptoms of emprans are wswally
merchadoned by tht svmptoms of the pomirn condition  Sometimes the
duvitopmint of a focabized pun will wdiette emprem but it 15 not to be
depnded on to wuounee the disetse Chmendls the empremn ~hould be
cansderad oa posabilits whenever fover ind ~epsis signs wre present that
nrenot e by Attnbutable tosome other condition ot whenever sach fuver
and separs seem exeess e Jor the other condstion
‘The preamocoects ety w15 ushered m as @ sudden s m tem-
perature 2 few duns to two wechs ofter the fever weident to preamanit hs
subsided  In the pist such a tempeature rse hs been attnbuted to un-
resolved puenmona it s now generathy recogmized thit such fever s dmost
alnava due to empremn
Chronie emprema mn be wo §ar ax epsss ugns are toncerned almost
wumptomlens Howerer there 1y generath evidince of long standg cir-
culitors disturbinee such v dvspnea edemn or dubbing of the extromtes
1 chronie emprema often resufts M amgn ema necesatitus whieh wall
i viabie on the ehest will or 1t will rupture o the tracheo-bronehid
tree and parnhint maternt will be found i the <putum
Am ampram e fmas e mon produce dy spre Gand prossure ssmptonys
Physical Signs  lhe phaseal signs of emprema are eysantinllh the
s a8 those for scrofibrinons pleunsy which bae been previonshy de-
wrhed THC budpflness of phasical s to the dugguoss of copret s
mmntzed Boncver Iy the Gict that cimeally import it dapsema man
Tase w0 bttle exndate as o be undemonstrible by phyaea) wzne The
temlency to encapul ttion further compli wtes the pieture of emprany
«nall enenpaubited cmpromn many give bo phaacd exidenee of et at all
Chronic ampremy abmost i ably results i an enormousts thickened
pleurt that completdh obhiterates the signs of finud when percused
Roentgen ray Findings  In the matter of rocntgen riv sudies empy
anragun s ven sumbir to scrohbrinous ploarss and ag an the himtations
. w forth apph
iy the sume
UAnIIIes Ju
enst » shadow though 1t may be vers difficult 1o alentaly the Shulow a
flad roentrenoscopiealls  Particniae diffiendts 15 apt (o e encountered
with the mr condition of terfobr emprony whuch Foontgenoseopi ity
very dosdy amnfates mahimnes
Chrome emprem i difficalt to dihose rnatgenoscopreth beeans «f

the ehreterntic fibross of the plours Howestr when the emprem has
faun Tor v A * .
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L y DI —4A microscopic studv of the purulent fluid 15 of
course the decisive factor  Aspiration of a suspected empyema needs to
be done carefully because bactena n the needle trach may spread the 1n-
fection to the subcntaneous tissue and the structure of the chest w2l pro-
ducing sinuses  The identification of the various micro ur;:zmlsms’ has
become so rotttine as to require no discussion

In acute empy ema the changes in the blood will be 1y pical of those arcom-
panying any infectious process such as an mcreased leuhoes te count and
an merensed sedimentation rite and the degree of changewil] be 2 measure
of the seriousness of the empvem1  In chromic empy ema pol morphonu
clear fenkncvtosis 15 almost alw s present, and a secondars anemta 1>
also found n most mstances

Difierential Diagnosis —The variets of roentgenologic appearances
that empy emas may 1ssume ml s them easils confused with many other
pathologicil conditions  The most important ones are serofibrinous pleu-

N ' £L .. - « terculosis tuberculous
stall of these condi
findings The best
indication of an empsema other than the iborttory findings 1s » history
of pnenmoma  since the percentage of empyemas that result from one or
’

i

physical signs or roentgenographie study  suggest an empyemt but such
development 15 possible to pleunsy  T'mpiema 1s more often bilateril
Chinical ssmptoms mav be quite sl (See Digure 24 page 60 )
Hydrothorar ~Hx drothorix 15 usunlly asymptomaatic or at Jeast it will
not present the svmptoms of sepsis that an empyema almost myvanabls
does and ot panlly presents a histors of renal or cardiae disease Ity
flud 1s always readily 1dentifinble by the usual methods  (See Figure 31,
pige 75 )
thscess «f the Lung  In chmetl svmptoms abscess of the lung 15 very
much like empyema but differentintion 15 usually possible on the his of
the patient s histors  Abscess almost Alway s 15 a sequela either to an opere-
tion especially on the pharynx or to the aspiration of  foreign body - Onhy
rarels does it follow bronchopneumon: wn which case the abscesses are
usually quite small and multiple
Tn size abscess of the lung seldom approiches an empyem although
othernise physical signs and raentgenoscopie appearnces may be very
ke A laree abscess located on the penphen of the Tung may be

i eh

flwd may be helpful~the usutl orgamsm in an avseeas o

.
coccus  but it 1s not decist e, since hoth conditions may he produced by the

sune OIgAnMS
‘The fact that an empyemn may rupture into a lung or broncht and that
an bscess may lihewise Tupture into the pleural ety and form an em-
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prema compheates the diagnostic problem Where the normal diagbostic
procedures fease the phvaician 1 douht he 15 justified in following An
preation and a diagnostic pneumothorax with thoracoscopy

With an encvsted mterlobir emprema distinction may not be made
until an exploratory operition has heen performed (S §igure 103 page
M8y

Prenmonta — Ay of the vanious prenmoniis may sometumes resemble
tmpsema 0 K entgenoscopie Appearances  Jobar pneumomi ¢ pirtic-
ulrly 1pt to Preumom s almost afwmvs idicated however ba its
phusieal ugns of concolidation  bronehial breathing and wnere yed shigpwer
sounds over » furge et of chest wall  Pneumomn o presents rather
chr wtenstie saptoms the expectorition of rusty sputum 15 espeerathy
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Fhere m s often be difficulty in detecting the des elopment of empyema
as a sccondary condition to pneumomt It should be agun emphaazel
that a sudden nse n fever follonmg the 1batement of lobar pneumoma
usually indicates the deselopment of in empyema

Tuberculosis —Tuberenlosis of the lungs will seldom be confused with
empyema The characteristic irregular densities in the upper fung with or
without cavitition that are seen in a roentgenogrim of tuberculosis are
totally unhike the appearances of empyems  There 1s however an acute
tyvpe of tuberculous pneumonti which gives an umilateral densits that s
much like that of a flmd so the possitilits of tul erculosis must ke con
sidered 1 1 differentinl diagnosts of empyema A dingnostic puncture into
the pleural cavits wall estibhsh the presence ar al ence of empyema and
sputum studies will usuilly demonstrite acid fast baeallt m tuberculosis

al seesy

1 tne el el v “
N Taderent T'mpyema —A tul Tons emps ema 1f 1t 15 not secondarily
ent MICTO-OTEAMSTAS Mas be practically asvmpto-

nd when 1t has become purulent it 13 usuallv more

complicated by purnl
matic on the other hy
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violent svmptomatically than the non tuberculous empiemis  Differen
tiation e usulls bemadebs the patient s hastory otherwi e theonhy basts
of distinction 13 1iborytony studies of the pleural fluyd  The 2aid fast baath
m an empvem1 are ordinanls only detectible by gmner pig woculrtion
{See 1 sgure %), page 72)

New Grouths —New growths will ordimardy be distingusshed from em-
preas s they are from <erofibrinous pleury  The only <peeial condition
that needs mention 1s the mterlobar empremt  Insnans instances only an
explaratory operition will pormit exvict diagnoss in fact 1t has not been
uncotamon for an aperation for suspected cremoma 1 this area to raveal
thit an emipsem ¢ exists

n NK: wa - Carn naof the ing and palmanars fube ren! me
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1 3. PUTRID EMPYENMA

This cinpne . - wocur
atam age
Etiology s are

anaerches particularls streptecoceus anaerobes  Anaerabic encer staph-
vlocoectand fusiform balliare vers common  Varous aerc hie bacteria are
Al B presit i ~ome eases

Putrid (mprema 1s alwass o secondar development usually to lung ab-
wess  Oril mfection seums Also to play a promirent vile i the etiology of
the dinoa

Pathology —Putrid empyeama 1s usualls an extension of a pnmary gan-
grenons condition of the lungs The most common souree of ths mfection
15 the rupturd «f & lung abeess into the pleural cavity  the bacter may
1o gun access to the plaurnit caats through a bronchopleurl fistula in
comnectinn with long-<tanding bronchicetwsts Rarely putnd empremy
occurs ns n further complication to non putnid empremn thit his becn
allowed to I ccome chrome

Inany v putnd empretm s extremeds viralent and lowds ta the death
of the prtnt very rapidly unless positiy e surgic 1l measures are tiken

Chnical Symptoms  The onset of svimnptoms 1 usnlly quite suddn
They arc in general thene of prcumoma Cough s more severe than the
eough of a nen putnd cmprema and ehest pun 13 more <evcre and mor
goneralized 1M there s a hronchopleural fistul v there may b foul <putum
expuctorated

Physical Signs  The phssical signs arc those of an acute non putrd
apreny

Roentgen ray Findings  T'here 1s no was to distingunsh putnd emprem
and acute empyemn rountgenolcgically  (See Fig 30 page 72)

Laboratory Tests  lhuracentesis is the onh wuy to defimtels identify
putred empuma The cxnmner will ammedintels recogmze the condition
b the foudness of the fhud although Liborators smees mun ecnfirm the
dugn s anddentfs the particulir anten e or anacrobes Beciuse
anfectyn of the needle track o often leads to gonerl sepis 1t 1s important
that the physicsan be i o position to perform an operttion within taents -
four hurs after the thoreentests when putnid emproma is suspected

Differential Diagnosis  Putrid empremt will be ditferentisted from
uther pathebync i conditions Just as the acute form 15 when anpyemn 1
etith hed th mecnteas will differontinte betnesn the putnd and non
putnt Fordifferentiats n from ¢ ther condit ns refer to allustrrtions and
Tegumls under £ opyema

(9)
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1 3. PUTRID EMPYEMA

PrTRID empy ema deserves speci1l mention not so much beciuse of 1ts
frequency as becau e of its lugh mortahty  Stoeder and T1nch estimate
that orly between 5 and 10 per cent of 1l empyemas are putrid the same
authors however found i their <enes of 90 cases a mortality of 43 per cent
This empremn 15 pnmanh & disease of the elderly although 1t mas occur
atam age A heavy percentage of its victims are males

Euology The ch Are el of putnd emp are
anaerobes particularly streptococeus anaerobes  Anaerobic cocer staph
1 lococet and fusiform bacilliare vers commen Y arious werabice bactersa are
also present 1n some cases

Putrid emps ema 1s alnavs 1 secondary development usuallv to lung 2b-
scess Orl mfection seems alsa to play a promment role w the etwlogy «f
the dr ense

Pathology —Putnd empremn 15 usually an extension of 1 primary gan
grenous condition of the lungs  The most common <ource of thi~ mfection
1s the rupture of a lung abscess 1nto the pleural cavity the bacteria may
alyo gain access to the pleural cavity through a bronchoplenral fistula 1
connection with long-standing bronchiectasis  Rarelv  putnd empsemr
occurs as 1 further complication to non putnid empyema that has heen
allowed to become chrome

Inam cre putnd empyema s extremeh virulent and leids to the death
of the patient ver\ rapidiv unless pastive surmeal measutes are taken

Clmcal Symptoms —The onsct of symptoms 1s usuallh quite sudden
Thes are 10 general those of pneutonia  Copgh 1> more severe than the
cough of a nen putnd empvema and chest pun 1s more evere and more
generilized If there 1 a bronchopleural i tul there may be foul sputum
epectorated

Physical Signs —The phisicil signs 1re those of an twite non putrd
emptema

Roentgen ray Findmgs  There 13 no was to distingut h putnid empy ema
and acute empyema roentgenclogicalls  (ee Fig 30 page 72)

Laboratory Tests Thoracentess ts the ouly n to defintely 1dentfy
putrid emprema  The examner will datel the
br the foulness of the flud although laborators smears may confirm the
hagnosis and tientifs the particulir anterobe or anacrobes  Because
mfecticn of the needle track so often leads to general sep ts it 15 important
that the phisician be 10 a positian to perfcrm an aperation within twenty
four kours wlter the thoracentests when putes ! empsema 1 suspected

Differential Diagnosis —Putnid empyema will be differentiated from
other pathologtcal conditions just s the acute form 15 when empyema 1
establi hed thoricentests will differentiite between the putnd and non
putrid  For diffirentiation feom other conditions refer to il trations and
Tegends un ler F11pyra

(83)
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1 3. PUTRID T MPYEMA

This empyema 15 primanly a disease of the elderly although 1t m1y oceur
atany 1ge A hewvy percentage of its victims are males

Etiology —The chirieteristic micro orginisms of putrid emp) emas are
anaerobex particularly streptogoccus annerobes  Anaerobic cocel staph
yvlococer and fustform breilli are very common Y arious aerobie bictena e
also present 1n some cases

Tutnid empyema 15 als s a secondary des elopment usualhy to lung ab-
scess  Oral infection seems also to play 2 promnent role in the etiology of
the disense

Pathology Putrid empyemn 1s usunlly an extension of 2 primary gin
grenous condition of the lungs  The most common source of this infectton
15 the rupture of a lung abscess mto the pleural cavity the bacterin may
also gun access to the pleur1l cavits through a bronchopleurtl fistula in
connection with longsstinding bronchiectasrs  Rarelv  putrid empsemn
oceurs s a further complieation to non putrid empyema that has been
ﬂ\?\\ e to become chronic

of

(
Thex are in general tho e of preumonia  Cough 15 more severe than the
cough of a non putnid empyemt and chest pun 15 more severe and more
generilized  If there 13 a bronchopleural fistul there may e foul sputum
expectorated

Physical Signs — [he physicil signs are those of an acute non putnd
empy em

Roentgen ray Findings — Fhere s no wat to distinguish putrid empyema
wd 1cute emptem roentgenclogieally  (Sce Fig 30 page 72)

Laboratory Tests —Thor wcentesis 1s the onlv way to defimitely 1lentify
pitrd empremr  The examuner will immeditely recognize the condition
s the fculness of the flud although laboratory smears muw confirm the
dingnous anl identify the particular anterobe or anaercbes  Because
nfection of the needle track so often leads to general sepsis 1t 15 important
that the physician be 1n a position to perform an operation withm twenty
four he urs ifter the thot icentests when putrid emps ema 13 suspected

Differential Diagnosts —Putnid empyema will be differentiated from
other pathclogient conditions just as the acute form 15 when emprema 1
estath hed thoracentests will differentiate between the putni and nan
putrid 1 or differentintion from other conditions refer to illustrytions and
tegends un ler I'mpyema

(83)
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1 4‘. TUBERCULOUS EMPYEMA

TUBERCULOLS empsema may be acute or chronie and 1t may be com-

Etiology —An actnve tuberculous infection 1n some other part of the
body 15 alwavs a precedent condition 1n tuberculous empiemy  Occasion-
ally this tuberculous condition 1s m « vertebra and the mechameal factor
m transmssion 15 the rupture of a cold abscess  In an overwhelmung ma
jority of c1ses however the primary infection 1s tuberculosis of the lung and
the mechanical factor 1» the softening of a caseous nodule on the surface of
the lung or pleur:

In a fen instances the disetse starts as a snaple serofibrinous pleurisy
and the disintegr ition of the softened nodule can be presumed to be without
mechancal cause  In perhaps @ fourth of them statistics from different
nstitutions vary somen hat—spontaneous pneumothortx accompamies the
softening of the nodule In the majority of cases reported the softening of
the nodule has occurred during the use of preumothorix pneumonoclyvsis
or th plasty m the t of tut 1

Pathology —In the earls stages the fhad of tuberculous empyema 13
usualls thin and peu soup in character 1n the liter stages it 13 more apt to
present the apperance of true pus  Sometimes the fhud 1s bloody or a
long retuned tuberculous exud 1te m1y 1ppear aplescent due to cholesterol
cristals

Amixedtilerniln apm 5 namnctaltan nnm ren aen B £ o

Lhe pleura in tuberculous empsemn often bec mes massively mftamed
and unless tre stment 15 undertaken within a short time of onset 1t mas be-
come grethy thickened and welwstie  In mamy enses the diaphragm wall
react siilirh  The orginal renction to tuberculous empy ema 1s apt to be
highly toxic but this retction which re embles an allergy usually dis
appears griduslly

o e

th
a
fir

v otan nam o1 RS '

“ e L1 e us ¢mpvam wilt be en
countered who 15 a vmptomatic
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Physical Signs  In genera! the physical signs Ty
are similar to those of any other ﬂulx]d producxig c?)fm«ti:;‘zsncgéot‘llxse :{‘e{’l‘r:mx
Raentgen ray Findmgs —the combination of flud 1n the pleural casity
and tuberculous lesions m the upper lobes of the lung or collpse of the
fung to some degree 1s rather good roentgenologic evidence of tube reulous
empyemt It 1s not defimitive evidence because tuberculosis of the Tung
;nﬂ:rs“s)(‘:n:et;mels b[e ace mpamedlbs a simple serofibrinous pleurisy  The
n such pleursst 1s u
e mgssl\e sually small whereas a tubereulous empyema

Laboratory Tests By laboritors methods one can conclusnely estab
fish tuberculous empyema by the finding of leukocy tosis m the pleural
flurd 10 congunction with aaid fast bacills - The detection of the brally 1
tuberculous empyema as m other pleural conditions 15 most certam with
guiea pig woculation and with cultures The leykocyte count will not
be as lugh ordmanly 2> the non tuberculous empyemas 1y mphoevtes
will ordi 1y be more than polymer 1

Smears should al o be made to see 1f streptococrr staphylococer or the
other micro organisms of 2 non tuberculous emp) ema are present
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D\ﬁerenm\ Dragnosis —The dl(\eremm\ proce eduTe e for lu\xerculous

emphemd 1> (hc oame 2s for the other pleural fmd pmducm}; conditions
The \anuu:. abnormalities are el nated 1 the ner we hate
(\e>cn h d ﬁeremu\ secty fthe O xﬁ\mnnuq Tleunsy chapter
u\)eru\\uus emphema 1 tabhished 1y laboratord tu-
hercu\(\us an awill wsuatl i d by the patient 8
pstors of B herculow afection but a sumple emp L M ocast Wit
tuberculosss Tl d\s\mctmn 15 onlv possible PY 1y laboritory studies of
\cura\ fma  (See 1 sgures uo nder werofibrnou® pleunsy and empd ema )
B‘BL‘OGRA\’H\
Apm\\;zgm 5 TheSwredy of Pulmonary “pubereudost Phutedciphiy 1ot & Feower

The Co\\s‘\w Therapy o Pulmonary Tubureulod aprnghied TP
TClares C T 1937

CoRYLLOS P \ A ne\\ ('ontl'puon of tuberculous empyemate pased on the patho-
log ¢ 91 hy o gy 3 Tho mcmS 7 48 1387
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15. seon

SPONTANEOUS pueumothorix 1s ordinanly classified as tuberculous or
non tuberculous  The distinetion 15 made on the bass of whether or not
acid fast bacilli are 1 the pleura A non tuberculous pneumothorax may
oceur d\rl\rmg th'e tl:catment for tuberculosis through the rupture of adhe-

ANEOUS PNEUMOTHORAX

cruse they wre not consistent 1t 15 found more frequently 1n the larger chest
clintes with extensive roentgen ray service than in generil practice

Tuberculous spontaneous pneumothoryx may be ass enated with tuber
L

ture may accompiny any severe exertion but i most mstances exertton
does not seem to be 1 factor  Cases have been reported 1n medical hitert
ture m which spontaneous pneumothorax occurred due to hereditary
weakness of the pleurt but they are inconsiderable
The rupturc of an emphy sematons bleb may also give rst. to tuberculous
spontaneous p horax  \ore Iy the tuberculous variets of
spontaneous pneumathorax 1s due to a easeous focus penetrating the pleura
The latter occurrence pirticularhy may tahe plice 1n ¢ pitient with tuber
culosts that 1s not 1t all advanced It occurs not uncommonly during
treatment for tuberculosts and mny complicate an artifiera] pneumothorax
Pathology —The size of the tear n the lung varies widely of course
with the pneumnthor“‘pmducod so small as to be asymptomatic or s0
1 ——a 1 man

non tuberculous hind such spontaneous closure occurs the air 15 absrbed
and the chest canty becomes normal - Frequently the resulting scer tissue
will be werk however and there will be recugrent pnenmothoraces anl
because blebs and bullne tend to be multiple pneumothorix may occur 10
another section of the pleury

Where the tear 15 large spontaneous pneumothorax with partial collip e
of the lung may persist unn) the tear s surmealls dlosed A complete
collap e of the lung 13 uncommon  Occasionally a one-way valve will Ide-
develop and 1 sttuation of tension pneumothorax will be created which
sufficient pressure will be graduatly created to radically displace the thorwcie
organs

E!l‘he occurrence of flud 1n the pleural cavits in conjunction with 2 spon
taneous pneumothorax always suggests a tuberculous origin for the preuto-
thorax which can only be disprosed by the most thorcugh laboritors

examinations
(88)
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SPONTANEOUS PNEUMOTHORAY

Fia 3 Dagrammatedrn ngshow ng how a fractured rt can puncture the d ng

produc ng B traumnt ¢ spontancous pn umothorax R prnted fr m T eus [ aet ce of

Velane W 1 Pror Company Ine
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Cuzical Symptoms —5y mptoms will depend on the degree of lung col
lapse and the rate of the colltpse  Spontaneous pneumothorax 1 rareh
\n asy mptomatte condition discos ered 1n routine examination  More often
1t mamfests wtself bs greduaihy increasing symptoms of pan 1ad heastness
i the chest  In the typicil c1 e the onset 1s sudden

The chief svmptom 1s pun usually localized at the pomt of pleural tear
although 1t may be referred to the shoulder or abdomen  As the air 1
cumufates the patient will feel that his chest 15 being squeezed 1 1 vise
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Tic 3% —Spontancous pneumothorax and numerous ¢3 848 of the r ght 1 g

When the attich 1> sudden the pam may resemble that « f gt pectors
or coronary thrombo 1s and dvspnea mas be extreme  In rare in tances
the pneumothoras has been <o massiv e as to lall the patient by compre sion
of the mediastinal yessel

shock 1 oftentuxes a serious const Jeration » hen the onset of spontneous
pneumotl orix symptoms 15 sudden  Pallor sweats and unconscrousness
are not uncemmon

Fhysies! Signs ~The physieal signs sary wath the umount ofmrmitle
chest cavaty and also with the amount of time which hay elapsed since the
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pnenmothorax occurred  The heart and mediastinum will be displiced
fa1 PR £ o

sounds will be distant or absent over the air pocket.  If flmd 1s present it cxn

4 flattened or even concat e diaphragm will usually be immeduatels notrce-
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be shifted toward the contralaterdl side I ung compresston and medis
tinal displacement will of course be especralls noticeable if the conditton
15 4 tension pneumothorax

 th Bucky dia

; right lung 1s over
phragm
ve left Jun,
tuberculous cavity m lef 4
Y)mgnnsx; Targe ; . -
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1 ! +

the ation of a from a non
preamothorax

1t flmd 15 present huenboch s phenomenou i which the dinphragm on
the affected side rices on inspiration and {1i< on expiration 1y be noted
By chopging the position of the patunt befcre the flunmacopic screen
changing fnd Jevels ean be noted and the pneumothoray pochet thus
outlimed  Waves of flmd can be demobstrated by slapmng the chest of
the pauent or will be noted when he coughs

Fia 41 —~Acqusted o3 ts of th @it Ling 9ith vmphysama of 4] entare left | ng
Then isapos bity thatthere1sf U ntleimter] ) Famioutingddyarr s Arot
POt 1o c3st wally

Dugnosts Acqunil ey tsof the ngrewmding P ! v preumc thaeay

Th and Th AL 1 will be valuable w

2 speatagenus preunc thorix  Where it 1~ otherss e indieated honever
it 15 1 awefuld maens of Dieating the Tesion and determmmg 1ts extent anid
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oftentimes cseous nodules on the surface of the lung or pleura will indicate
the tuberculous nature of the pneumothorax  Adhesions w11l also be visible
Laboratory Tests In the prescnce of pneumothorrx particularhy 1f
flurd 15 present extensive guinea pig moculations of sputum concentrate
wnd pleural flmd 1f any should be made for acid fast brelt  Tven where
the adjacent lung appears pletely free from tuberculous lesions reent
genascopicdly these precrutionary pracedures should be followed

= T

>

-~
" .
%

”‘\m . !{;\';%\
- 3 oy
- e N4
. % >
“ ?& ] "

¢ o
T o )

*
v

L R L |

he physiann sl ould
Difierental Diagnosis —In 1 differential divgnosts tl
comst ler dnphragmatic herma cav tation of the lung estensive emphysem1

of the lung cyvsts and pneumoperitoneum
Dray hragriatic Hermas —When such a herma 15 suspected 1t can easily

be verified by mtroducing banum 1to the stomach and then givng the
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difficult to differentiate at times from a tuberculous spontaneous pneumo-
thorix  Composition of the air i the pochet can be determined by diag
nostic aspimation, if a larger percentage of CO; 1 present 1 the ur packet
than 15 present 1n the atm}gsp!\ere a tuberruloui casity 18 ndieted Tt s

W

Y1e 43 —Pne moptntonium with phremc eru b on the nigtt mde  Arrons posnt to
th gl ditpheagms
Dignoss  Art fie\d pn umopunitoneum

wternating pastuse and negatine pressure shown with forced mspiration
arid exprration

Wiath 1 ety Iogic evidence of tubetculosss in other parts of
the fung 15 atmost imarnible such evidence may be present sith tuber-
cul>us ~pontaucous prcumothorax but it 1s not, wlwars present  Therclore,
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MEDIASTINUM

1 6. ANATOMY

‘Tiie medsstioum eonssts of an anterior and posterior compartment
The antertor mediistyauwm hies m front of the Toot of the lung, the postenior
mediastinum behind the root of the lung

In the mediastinum supracardium, the first 1aver under the sternum 13
laose fatty tssue which 15 m mun, for the most part, the remans of the
thymus glind  The second layer 1s formed by the mnominate sens and by
the mferior thyeoid vems and the internal mamman vens both of the
latter emptying nto the mnommnate veins  The next structure which s

Ly carotn?
Left vanominate veva art  Thymus  TVagus neme

, Int mammary
ariery

&t 1npg-

4
e Third b

10 44 —Tranavire ot thiough the upper marpn of the second thorace verte-
bra (;lrnum) The orging s posterior mediistinum are well outhned  (Gray » Apat
oy

met 10d which lies for the most part m the midhne, 18 the superior vena

<1 The lower hilf of the supcrior venn eava s covered by pencardiom

and 15 thercfore not visble  The great vessels m reshts pierce the pen-

cirdum  The third layer 1> composed of the arch of the norta and the

Lranches which it gives off The postenar portion and the fourth layer,

composed of the tracheq and the esaphagus form the antertor wall of the
1 (97)
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ANATOMY OF THE MEDIASTIAUM

Transneraun thoracts
Iaternal mammary vessels

Sympathche lrunk
Thoracic duct Fogus nerves
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posterior meduistinum  Other structures to be ropsidered m the postenor
“he recurrent 1 ngeal nert es

pleurt on either side of the

¢ nerves and medid to them

Plevus brachialis N\ sealenns ant.

bl

e

/{Q a?n ra

Feo2h M Eie mouen fenm e molt

Tl ~sprnger Berin )
BIBLOGRAPITY

Connone D
Pres  {H3

a1 Anatomie dyo Menschen Berlin Jubus Sptings ¢
Gray 11 Anatoms of the Humsn Bods 25th 1d r

1 F-ovhagna e *tha cwnl ag ol

Textbaok of Anatomy, New York & Londwn O« ind Umiversts

RN tenata Jger PR



_Z 7. MI DIASTINITIS

BeeaLst of the intimate relattonship of 11t 1l c rgans within the mediisty
num inflammations i that area can be much more serous than the extent
and seventy of the mflammation would indicate At the same time diag
nosis of such inflimmation 1s often very difficult

Tor this discusston medrastmitis may be divided mto phlegmons and
ahscesses  \ non suppurative medastimtis 1s also found rither frequently
and ¢ produce moderately severe svimptoms of chills fever dyspnea
and dysphagre but since treatment 1s svmptomatic and the condition
ustrally substdes i 2 short time 1t will not be discussed

Etwology The route of infection 1n mediastinitis has been the subject
of much study in recent years  Pearse i astudy of 110 cises found almost
(0 per cent of them caused by triuma to the e ophagus  Ihis percentage
1s perhaps high but there 15 httle doubt that the major factor m medias
timtss 1s ingury which permits the esophageal contents to leak to the
mediastinum  Such myury 15 commonly due to the swallcwing of sharp
foreign todies such as bits of bone or ghiss It myy also occur during
surgical mstrumentation of the esophagus particularly when there 15 a
strieture f that organ  Carainoma may perforate the esophagus when
esophagosec py 1s done In careinomatous areas tecrdental tears wre commmon

Infectton of the mediastinum 15 aléo rather frequentl the result of the
extenston of cervical or upper respiratory infection  The route of such
infecticn has been much debated th e vartous fasciae connecting the ares
seem the most Iikels path» The retro 11 ceril space has abo recenved
attention 1n thrs connection

node ulceration can represent an exten 10n of the infection of a wade varety

of organs

Wherc medastinitis 1 the result of esophageil tear it 15 almost alv 135
L e D

ar  ca ] amnst amman INCTO-

h

tinal  goll  abscesses
A medistintl abscess may undergo some fit rosts and become chronie
Fut the phlegmonous form of the acute disease 15 almost mmantbls too
rapidls fatal to become chrome  Most instances of chronie med astimitis
" v 1 %~ ndee A chrome form of
« tuberculos:s of tfe
Syphilis may pro-
gam entry through

m
n widespread  and
-ass the function of

(100}
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mechastinal orgins by mere mass  Phlegime nous mediistinstis has 1 the
past tun & wsuals very rapid and almost ivarnbhy fatal course simce it
was regieded a5 moprable  Death cometimes foiluned witlun teo davs
of the onset of symptoms It 13 hoped however that the suceess that has
attended the treatment of ssmt v condstions with pemeilhn and streptoms
yein wll make the progoosis of phiegmonois medistinitis sumewhat less
grave m the future

Although 1 mediastinal abscess facks the hmting envelope that often
encloses abscesses 1 other parts of the hody 1t 13 ysualh rither conerely
firnited by milammators fibrows  The character of {xcial tivane albso lmts
the fection  There 15 usually very Dittle nflimmation w surrounding
ussuey I shape this abscess & usandlh o vounded cone nd st frequentdy
burrows 1 the direction 1hat the tip pomts  §t may rupture wte bronehus
mto the pleural ¢ty or occasionalls through the shim Where dramnage
1 estabiimhied a spontaneons cure m resuit

The most common wte for both types of medistimtis 1» the ntertor
medstinum Bilateral pleurssy 13 4 hot uncommon compheation of med:
wstinttis and uither thpe may uleerte thyough surrounding e ve

cal Symptems —‘ediistiutis mas minifest tteelf imerdly n

great variets of wns Dusphagm fever and dyspne are most commonhy
«neountesed  Fdema and swelling ¢ f the fice wd nech m be noted with
evanosts less khely A sudden xpectoration of 1 large amount of foul
pus com wdent with the rupture of un abscess wto the tracheo-bronchuat
tree mmy herald spont teots subsidence  Vore often 1f there 1 an esoph
tged tear small amounts of purulent foul smellig pus il he expector sted
ut mtervals

Neuhof points out the sudden ind deceptine remmaon of s mploms

cussion Where uleerition b Cocarred of eourve the secondan st mm
be loeated by phyer o sy

Roentgen ray Findings —The best mdic ition of phlegmonans medie
tiratis 15 an ereguirh thickened centrad shados i the chest  Tn mam
mstanees suck an teregulanty w difficult to detect A Bl taken tungen
teddts welf wsaatty wdiewte the condstion st dearls  In some <es the
cantr il shadow vwill e seen 10 entarge tn <weces 1ve roentgenogr wns within
a sen short space of time A very strong «ign of mediastingtes 15 o fhind
fevel extendmg acrcss the mudline of the ehet

Y ml‘dll‘l‘fm'll‘lb\((-ax’ ms ddewsse be wcen as an enfrgement of the

he t

the pitient through many different angles hefore the fiaoroscape before the
shudow 13 made vasible

VWen medistinitis 1s due 10 ¢ tear of the esophiigus the lewon e te
demonstrated and focated v filing the esophi tmus with banum a roent
genogram will then show the  spill 1nto the medistinal arca
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Laboratory Tests —Identificition of the speaific nucro-org imsm may be
mde with sputum studies where there 15 a connection betwecn the esophs
agus or bronchus ind medinstimum  Such dentificrtion 1 ymportant to
treatment

Differential Diagnosis — 'he movt umportant distinction thit needs to
be made with regird to medinstimtis 18 whether 1t 15 phlegmonous or an
abscess, sinee enhy the Itter 15 subject to surgers  The author has tried
to mdieate the hases of ths distinetion which must be prmanh based on

Fic 47 —~P W age forty five white male ¢ ok
Admutted t anh(ﬁ% trlon 4 19 46 with a sx month b tory «f profuctive ¢ uglll\.m‘ll

tinal en phy vema
mengnEn’x)i "3\1 <ha timt« witl med 1 tmil and st entmeo s emplyzem

monary tubcreylosis

Pd

In additton the examiner mu need to diffrentinte
edrastimal tumors an
be mistihen for madt

raentgen ray studies
between medistinitis and pneumonta emprema m
piraspnl nbscess Rarely an aortic aneury sm may
astinitis



Fia 1% -Acute chnicol history suggrsted a dingnoas of atypies] pooamoma and the
senal roentgen rav fims confirmrd this dignaas Amons outhine PRCUIRUBIC pracess
Duagnows APl prcamona
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P; —P 215 usuaHy identifiable by the finding of pneumo-
coces 1n blood or sputum cultures ¥\ here such findings are not made 1ts
chiractenstic temperature curve the definite prodromal symptoms the
rusty sputum the physical signs of eonsol dation all serve to 1dentify preu
momas with some certainty

In roentgen ray studies & massne lung shado v restricted to one lobe
sdentifies the lobar variety bronchopneumonta will show irregulr densitres
seattered through both lungs  Rarels 1s the central shadow enlargel as
desceribed for mediastinitis  (See Iigure 48 page 103)

R L

Tumor of the med ast num reserbling abscess  Nofe stado  to 11t of

Fie
spne at | vel of 2nd and 3rd anter or r bs
Med ast nal tumor (mal gnant thymomz)

uberculosis usually m

o nnd cemed astinal
areatisyer
tgen ray films
by tle mtro-
1astinal orig n

This metlod may also

Lmy jema —A recent history of pncumoma"or t
Lo

u
1 he revealed 1n folloning roentgenograms

of aIr WHI Se1VE Lie sdwe pulpy w o N
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With erther condition laboratory tests should be undertaken to determune
the speaific miero-orgnism, treatment, usutlly surgical, will be the same
for both empy ema and mediastinal abscess

Tumors —Mediastinal tumors, particulaely the rounded benign vaneties

toms as an abscess, but there will rarely be evidence of fever and toxemit
such as characterizes an abscess

When dingnostic puncture 15 feasible the presence or absence of fluid can
be determmed,, 1f the shadow 15 a tumor, the needle will frequenthy pich up
shreds of tissue that will identify 1t

Paraspinal Abscess —Paraspinal abscesses are almost alway s tuberculous
m nature  In a posterior-anterior view the roentgenologie appetrance of
such an abscess 13 mdistinguishable from the appearance of medistinal
abscess  In a lateral view, hownever, the paraspinil abscess will usually be
seen as an elongated, eliptical shadow hugging the spinal column  The
medrstmum will be scen to be elear  T'urther evidence of the nature of
a paraspinal * cold” abscess will be the erosion of the bodies of the verte-
brae  (Sec Igure 136, page 275 )
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_l 8. TUMORS OI' THE MEDIASTINUM

Tcepr for the Ivmph tumors, which will be discussed elsew here most
tumors found 1n the medastinum are bemgn  Nevertheless 1t 15 generally
recogmzed that such bemign tumors have the possibilty of mahgnant
degeneration and that even if they do not become malignant they maz
eventunlly cause the deith of the patient by interference with vital fune

o growth m the medastium 1s of
ne 1uthors have stated in the past
usation of tumors 15 of course out of

place 1n 2 book of this nature  Vlediastinal tumors however have a few
charactenisties that should be mentioned Teratomas and dermotd cysts

Pathologists suggest that newrogemc tumors have their ongan 1 nerve
eells that have migrated from the ganghonic crest m embryome hfe
Although fibromas chondromas and m1 vomas have been reported m the
medistmum only the hpoma occurs wath amy frequency TheLenolng)
e 1 ' 1 PR tha nar

The thymus 1tself 1s the origin of an interesting group of tumors meludmg
the prm iy earetnoma found me st often with amy frequency in the medias
tinum  Sarcem1 15 o 2 pos ible development 1n the thvmus  Certun

for

Th
brests or even lower abdomen  \ny carcinoma m this area other thin

cincer of the thvinus should be suspected of betng metastatic
Pathology — [he dermod cvst consists «f epidermal cells surroundmg
sebaceous material Teratomas re extremely vaned mn structure they may

contam ll forms of tissue arising from mesenchima _Both growths ma
et ¥ ¢ ¢hantect al]l Thet

ey may

nay pre-
cede 1t It 1s generally thoyght thil | Ll ilotud 1s fuwe «u  suilignant
but a true dermoid cvst 1s the onhy growth in the mediastmum that ennot
become malignint

\ettorgeme tumors mav be made up of any type of nerve cell Thes
antse mn almost 1l cases i the posterior mediastmym and because that
region has more free space then the antertor mediastinum neurogemc
tumors are frequently quite large when they are discovered They hnea
tendency to sarcomatous degeneration Neurofibroma perhaps as commor;
as all the rest put together usuall occurs as a single cipsulated tumor of
wrregular outline but tending to be round or oval Nicroscoprealhy 1t con

(106)
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sists of small round and fusiform cells which lie m 1 dehcate reticulm

‘ "
cells ‘atmost v aribly predommate to gie the tumor the charictenstic
soft eonsisteney  I1ipomts do not ulcerate mte thorwc organs but they
may spread widely through the chest cavity between the organs and be
come very difficult to remove completels  Partiul extirpation 1> dangerous
because suppurition often follows such 1 procedure  Ltpomas may degen
«rite into liposarcomas

Thymnic tumors are found i the ntenior mediastinum usually 1 the
neighborhocd of the sternal notch  Lnless the tumor grows very rapidly
fibrosts takes place and so therefore thymic tumors are usualhy among the
hardest tumors found 1n the meditstimum  The are usurlly lobulated 1n
form Lhe must common ty pes are the lymphosirenma and thyinoma but
oceaston Ul a thy mo¢ arcinome 1s found —theonls primary carcinom 1among.
the medinstin tumors  The cellular structure that mav be found
thymic tumors 15 extremelv varied A rither common feature of malig-
nant thimic tumors 15 thewr tendency to ensheith blood ve sch m the
viemits

Cliyeal Symptoms  ( il sxmptoms will of course depend on the
loeation «f the tumor The most common svmptoms of hoth bemgn and
malignint tumors are 2s might be expected syvmptoms of pressure  Fdema
of the fice nd neck 13 vers common 1t oceurs when the tumor compresses
the supcrior vena cavu 1 ¢ few ustinces extreme cvanosts has been en-
countered  Dispnet s aloo common and mw be severe when « tumor has
blocked or pmched « ff a bronchus and atelectasts his developed tn 1 lung
Dysphagaa s not unusual - Lhe cimeal svmptoms « f 2 tumor wre apt to be
mtermittent

Punandlo sof weight ~t ¢ ~1 - - '
Agun locition 1s an impo
« dull ache at the site of
referred to other parts of
tenderncss to the touch

Pain mu also accompamy 4 bemgn tumor 1f 1t compresses medistin il
orpns  \ tumor u the anteror meditinum 1+ most apt to be painful
bemgn gron ths in the postenior wediastinum mas achieve large size and
be 1y mptomatic  Lipomis bec wse thes are wsuall quite soft mas be
asymptomitic esen when they are 1n clo e juvtaposition to mediastinal
orgins  Dermoid cvsts e the only growth m winch & patient may some
tumes cough up hur

Physical Signs —~gmificint physicd ugns are apt to be difficult to
elictt 1 the case of tumors Where atelectasis occurs due to pressure on
broncht 1t can be noted by percussion and changes tn breath sounds  When
pleural effu 1on complicites a tumor the usual «igns of flmd wll be noted
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Such signs are however ndications of complic tting factars that may be
produced by a great number of <bnormahtics

Diwed superfieral vemns of the lower chest wall myy sometimes be ob
served  These may develop 19 v result of obstruction of the 1 ena cat e
form of col e !
a malignan
sternum
mass  In
diagnoss of medinstintl tumor

Roentgen ray Findings —Roentgenographic study 1s the only method
by which one ean be reasonably positne in the thagnoss of a medestinal

- ~ . L

bott

read
g e

tumor  Tor almost every tumor in the area however a lateral \1;\\ ISC:
«stal adjunct to the usual posterior anterior view because of the intert uenl

pro luced by the cirdie shadow  Locahzation of n medimstinnd tu{t\u‘u‘r ;.
most exiet with a true lateral and a true postenor anteri(r \iew o C(-j
the tumor 15 Lirge enough to encro wh upon < lung the mjectic n of 1 s:zd‘
it into the tricheo bronehnal tres will at times outhme the \u}\g-\ 1:]1] :[«o
a w1y 1 to mike the mediastinal growth more promment It w
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mtheate the degree of encroachment VWhen studsing a tumer roentgeno
grphically, 1 1s to be remembered that a medtistina] tumcr commmonts
grows to one side or the other se that 1t may appear w the filtn to be a
Tung tumer or 4 tumor of the chest waYf wnd still have ats ongin in the me
dnstinum

Tapomas mmy rarely be recogmzed roentgenoscopieally by 1 peculs
haloweffeet  Most bengn tumors will suggest therr nature by sharp outline
Teratomas will frequently contam wentfiable bone or teeth that will be
obious on 2 roentgenogram especialls «hen the Buchs diaphragm technre
mwed Neuorfibroma will be suggested by erasian af neirby bone

S ShCT
Dy

@m
ﬂﬁ

o

A
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the arex nd respond miost rexdily to such trentment  Sarcoma the most
common mahgnant growth i the medinstinum 15 alsa radio sensitne

Laboratory Tests —The exact nature of 2 tumor should be ascertaned
by l1boritory methods wherever posuble Mamv mediastinal tumors
however are <o located thit aspirition would involse lung puncture which
1s dangerous  Where 1 tumor of the mediastinal Ivmph node- 1s suspeeted
confirmation ¢n sometimes be obtaned by biopsy of the more aceessible
Iy mph nodes of the cervical region or other superfienl Ivinph nodes

Fra 53 Lateral vien of same patient as 1n Figure 52 The tumar shadow 15 outl ned
th arrons

“angnoc s “eurofibroma of the postenor mediastiaum

henigits,

1 ance cannot be pliced i a biapsy finding of
Too much rels p A

smee some tumors particularly teratomes mav be completely

her
one section and malgnant m anot ot dmand o eommse
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 Autopsy diagoasis celt sreomn of Rith genorilizca ni Lis-
tases
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Differential Diagnosis -~ Diagnosts of an abnormity n the mediastinum
will usually be difficult because of the 1 ols ed nature of the area and the
confusing roentgenogriphic appearances A tumor of the mediastmum
m be confused with 1 mediastinal abscess dilatation of the esophagus
aneurssm of the wort1 aberrnt thyrod emprema or lymphoma

tbscess A mediastinal abscess will sometimes present a conictl appear
ance on a roentgenogram but where 1t does not it my very much resemble

Fic 50 Roentgenogram tiken in tangental view of sume pitent as T gure 54
(Left antenor of hque roentgenogram

Diagnosis  Malignant ! ymoma
4 tumor Pressure symptoms may be the same for both conditions A:
abscess however will usually present fever and tovemia and the pa(le;\l
will lso hve a recent history of esophageal damage or infection 1 the
cervical arer  If diagnostic puncture is possible differentinl diignosts
can be made with assurance

Dilatation of the ['sophagus —Cardiosprsm may sometunes pnlrdu::‘l]g
dilatation of the esophagus that resembles a tumor There m“d’?.nlure
presstire symptoms in conjunction With pronounced dy sphagit an ure
toretan food  In some enses loss of weight m1v be sostrilang as to slﬁgm
caremoma A diagnosis of dilatetion e be made by 1 fluoroscopre
nation folloning ¢ bartum meal
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The
Fie 61 C 1 male agethrty Thiee year b tory of d fFeulty in swallowing
1atient states t] at mge ted s 1t stances seem to Indge at & pe nt near the lover edye o

the sternum  Liquids are ob tructed to the samu degree ns sol ds _Rn P:E:xann:“; {}fc

Diagnows  Cardio pasm



TUMORS OF THE WMEDISTING A 14

Anewrysm — A aneurys>m of the aortn may he confused with tumer
roeptgenologeally and svinptomaticallh  However the aneurssm will
usually present localized pan that 1s much more perstent than the pam
of a tumor It 14 more hkely to extensnelv erode nearby hone  Pulsation
the most characteristic feature of an aneurvam will be visible dunng the
course of 1 roentgenologic exumnation particularls if + roentgenhy me grim
s taken  In some ¢ ey a hpomu man al o trinsmt 1 pulse from nearby
vems but this weakened uyncertain transanssion wilf not be confused with
an aneurssm PLungrims and hymogruns will sometsmes be helpful (Sec
figure 61 Tage 121)

1og €2 —Aclahin fti o«plagus Posten raanten 1vns  Arr ws o utled the
wid ned Cw phagest had o

therrant Thyrord  An endarges] thyrond glind may extend dnp mte the
sub temnal spice where it mu be ma tihen for o tumor 10t raches
suflicunt size 1t My Cren present the pressure ssiptoms of 1 tumer In
tnstinees of o marked enlirgement or canetr of the ghnd one mn find
Horner y syndrome ¢ el by pressur on nerves A metabedim test may
stiggest an af cremt thvroid bug it 15 pot by amy mewns 1 sure b fer
differentition Howener o mentgen mn ccamin tion and flaors e py wilk
gsalle mhicate the pature of the abnermabity by exieth kecidang 1t
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In most erses palpible enlargement 1m the cert ienl agen will provade fariher
indication of thyrord enlargement  In rare cises an exploratory operation
may be necessary to differentinte a tumor of the thyrod from other me-
diastin1l masses  (See Iigure €5 page 122)

Lmpyema —Where a roentgenographic shadow indicates either a me-

LA e

Fig 63 —8 me pat entinobl quepostoras nF gure64 Mot th d tnetpouct ng
of the esopt agus Ly banum £ | ng
Dagno s Actal aof the ¢ ophags

mo t mstances A conclusive di1gnosis can be made if 1 d 1gncstic ;:!unc
ture 15 practicable Instances have been reported 11w hlcPIl pnaltl;(l)) ]u:e
nosts was only posstble by an exploratory operation  (Sce Ingure 30 pigt
72

' I)w nplona This condition will be suggested by the Iocttb ox}et:f; :L:
suspic ous gro vth 1n t} e arex of the lymph nodes ‘11 ere m1y fe e
constitutional sy mptoms of weight loss weakness etc Bropsy of 2 ¢
Ismph node 1f a\milable w1l mahe differentiation posuible
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ch dilatat
Mr)‘x;léno‘:sm"rh) rod enfug meat  Substernal thyrail
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Juncture  This milling action 15 the primary ad to grasity in the swal
fov mg mechamsm and afso 15 effective 1n Preventing regurgitation
In a Buoroscopic examination of the thoracie cage the action of the din
i ™

bdominal organs and merease 1ts exoursion & quick and ren onably acr
curate cheel. of diaplitigmatic function 15 the obsers 1tion of the progress
of harwm down the esophagus  Any pronounced pathologic condition of
the diaphrigm wifl usualls 1nhibat the normal milkang 4ction of the esopha
geal hitus

ere oo ' £+ diaphragm that may exst
without of the tight diphragm &5
foremost shadow most prominent

upon deep mspiration 1om be due to partial interference with nerve supph
¢r 1 disense process of the lung cwusing unequal aerution [ nless chmeal
symptoms or other evidence midicates daphragmatic malfunction or 1n
flammation 1t man be regarded as a purels physiologie anamals

The cost1) comp of the diip); w attachment sometimes
3 ssma They

expan

Not infrequently 2 tenting of the diaphragm 1 noticed upont weep
spiration which may resemble an adhesion  This phenomenon s or finanh
found 10 the pre ence of 1 chrome Jung mflammation _and i thought to
represent an melwtic scetion of the lung unable to foflow the diyphrigm
upom Wnspiration and perbips 1 physiologic wethness of the duaphragm at
that pomnt It can be distnguished from adbesions by 2 tendency to
disipperr or to he meanstant

Sometimes hefore the fluoroseope the nght diapheygm will be seen to
pulsate  This pulsation 15 thought to be transmutted from the liver Pals1
tory mosements may ako result from rdhesions connecting the diaphsagm
and pencardim

The dyphragm 18 remarkably free from pnmary_pithologic disturh

ances It may however be secondanly affected Impared movement

may result from adhesions or 3y necompany fung wfections  Ans inter

ference with the phreme nerves of course surmeal or ptholome mav

parilize the diaphragm or may crusets paradovieal suos ement b
Priman tumors and cysts of the diaph

and endotheliomas hat e been reported

S are nn ¢
but they are rare Honeter met2
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the chest cavits  Bec wise of 1ts ranty its etiologs has not been defined

Neuromusculir kegencration becatt e of neuntis or damige to th e phreme

nerve has been suggested tut the fact that the conditi m ss found without

pronunced digestive or resprrators malfunction sugeests that the condity n

ra engemtal cne to wlich the ndivt lual ha been aceu tomerd from birth

The left keaf s m wt often the defictent one “vruptorns are rare and at all
a
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COULUSING, DUL I LIE SLOTIALH Al DUW LS dre DILed W 1L DT Ule 1CSulng
picture 15 distinctive and diagnostic
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Breatst the term diapbrigmatic hernia implies merely the protrusion
of an abdominal organ or part of an organ through the duphragm the
subject 15 10 medreal literature somewhat disorgamized  The stnplest
Vision 13 10to trwmate and non triumatte T en this dission however 1~
somewhat arbitrary stnce congenital werkness mas be a factor 1n + herma
directlt caused by abdominal compression and since musculr strain or

- Lo Y .

hernia comparativels simple  The Inrge number of congental defects en-
countered 1 children usutlls m comjunction with other organic defects
13 a problem for the pediatriciin and largels outside the scope of this work

Etiology —It 15 now generalls recognized thit hermatton not due to

RN ' e

iftmg are accomplished by a further merase of the alredy positive intry
ahdomumil pressure  Hence any embryonie defect m1y at any time become
N P b v

costal wn  erurat fibers the draphragmatie dome particulaely the Jeft and

through tho hertus

Pathology A wethness m the dnphrigm once established  the oo
~bilitics for displicoment afe extensne  §t times practieath the entrre
abd mmal contents may be drawn up into the chest ety with eonsequent
rahic il displreement of the hert and medis tmum and complete collap e
cfonelung At ¢t -+ MR
the openmng 1
mamched ares
the wethened strueture 15 the esophiigeal haitus the common findmg 1~
ather the presanre ¢ f the smill end of the stomach 1n the the eacie erge
sithash rtoned esophiagus or the esophiagus entering the abd mumal cavits
normally with 2 fold of the stomach thrust through the opcning «djcent
to the eoplinzs

With anch 2 poorh defined abnormahits the progres nve path logs hke-

3y
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wise becomes & rather fortustous process A sufficient number of mstances
of draphragmatic hernia are discovered routinels to suggest that the con
dition may frequently be arrested after deselopment w1th a new pressure
equilibrium established and grve no difficults. However such 4 course
mns not be presumed smce gradual encroichment into the thoracic cavity
and enlargement of the hermal opening 1s common  Yihere herniation 1s
massive dysfunction of the heast lungs and other thoracic organs may re
sult 15 well as disfunction of the displaced abdormnal organs  Strangult
tion of the large or small intestine 15 @ common sequel  The herniited
section of the stomach m s be pocketed wd become nfected  There sexms
to be  tendency to ulcerstion or malignanes of the stomach at the plice
where the herntated esophgenl hiatus compresses the stomach wall

There has been much rather frurtless defimtion of diaphragmatic hernias
lrom 2 diagnostic pomt of vien at Jewst the distinction betwecn true
bermas with an enclosing sac nd filse hernr wathout such 2 sac 153
blind alley  The presence or absence of such a sc 15 now believed to mean
Iittle etiologteally nd to Irvve na definable effect upon the course of the
hernta

Clmcal Symptomns —The greater part of the stor_mz'h mas lten thomnmc

pulmon iy hemorrhage mas result from lung displicement and cranosss

may be noted particularhy i chuldren  Cardnie displicement mas produce

extreme pam resembhng angind pectorss or coronars thrombosss  If the

vagus nerses which piss m to the abdomen adjreent fo the esophagus are

constricted symptoms muy be intense and various A not mfrequent find
wg 15 a severe nd ridiating pun runmmg tow ard the left shoulder

Physical Stgns — Lhe amount of mformation to he eheited by physte fi}

¢ aca 1 tarm nal by the deores of di placement  If such dis

1es

of

the aflected side 13 luntted I a gas-contatning bods such ts the ston wh
Lies in the thorax tympans will be noticed

Roentgen ray Findings —"wrtreularly when the herniy 1s 2 small une
through the esophageal hritus it mae be overloohed 1n 1 superfient (h;\
oroscopic ex immation  Disphrigmatic herni s most re dily detected wit!

) o the case of
the patient supine Lateral views are particulashs helpfui
# 3 A complete examunation reqnres

hernin through the esophageil hiatus
» harmm enemn at the sume time 1s the bartum meal itk ‘cqrehﬂ n:w‘d
n

ro 2

'
matic herma unless there 15 stringulation  In that cise Wiy

—htgh sedimentation rte ete
sumlar to those of mfection—higl A A—

1
Differential Diagnosis —In mthing o diffcrentsa
constder emprema and propreumothorax congenttal cysts it acqured
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emphy (mat us ¢y te eventration «f the d aphrigm an) coreniry throm
fom

Ympse aanl Fyop w th rat —Vath thest eondith 1> 1 histors of
pne tnont or ot cr lung infects ncan v nalls be eliite I Thet are wsually
accompanied sy fever anl otler sgn of trxem At ough instinces
Tave been reperted m which a Fernta was though t tc Le emp em anl the

ho8 l.n(Fl mltat bn det eonm tal | tewplagus 1P femal

©t enon vt pot ath bhentr b Aw b ausorand g

af rn ) Few e nftn womowm v [ obe lw d waaltee
[

- ~ with bimm noabhe Wf

B b v g rgmate
lem vanfag I an ent i prent a lege ie<enta s g amo n
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:il:Z ;22::11: mg 3e "tlniﬂls 1: mbuch more common with the latter condition and
ihels to be severe  Cystic walls are thy
nner and more 1r
Tg:l]:r S Seen 1n 1 roentgen r1v film than hermated stomach or mtestine
gain 1 roentgen r1y exammation with barmm 1s dirgnostic

- ones

Erentratio 1 of the Diapl rag « —Where displacement of abdom nal orgins
1 so masstve as to suggest either hernia or eventration presence or absence
of symptoms 13 almost diagnostic  With barum the location of the dr
phrigmatic shadow can be ascertained for dagnosis  (See Figure (7 page
129)
Coranary Thrombosis —The ncute pam sometunes present mn daphrig
matic herma often suggests coronary thrombosis  Differentiation ean
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easily be made, howes er, on the basis of an electrocardiogram and roentgens
rav studies
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AvTnoten a subphrenic abscess 1s almost always a sequela to abdommnal
and not thortere mfection and although 1t 15 10 1tself entirely extea thoracie
1t frequently must enter into considerttion when 2 chest dragnostician
mkes o differential dignosts  Farther, if untreated 1t may penetrate the
dinphragm and even erode mto 2 major bronchus It 1s not a condition
to be ipnored i 1 discuseion of thorace diagnosis

Ettology — Although subphrenc absecss may result from trium pene-
trating wounds of the abdomen nd oceastonally  thoraae condition such
as empremn or tubcreulosis at follows an abdomin il ifectton n the great
nmyonts of wstances especrtlly after ibdommal surgery  Spread from the
it infection may be by lvmph channels or blood stream occstonally
s seen when the subphrenic abseess follows empy ema or tuberculoss but
m most mst inces spread 1s direct through the spaces of the abdomen  In
fection 1s partscularh kel to follow the gutter to the right of the wscending
colon
The 1bacess tends to confine itself to one of the siv fairly weli-defined
arens defined by Barnard —the right and left estrapenitoneal on the pos
tertor portton of the liscr where 1t 15 not covered by the dinphrigm nd the
right and left posterior and nterior «paces 1 ocation 15 in terms of the
Iiver ind the abscess tends to remam within the omginal arey 1o defined by
tle trangulr literu and falerform hgiments

infection next then gail blwdder spicen and ducdenum  spy
mfection can lead to o subphrente abscess if negleeted

The grett myority of abscesses are found around the right Iobe of the
Iner anterior and posterior  Stomach ulcerition ¢ancerous of ot ant
mfections of the spleen produce a somew hat smaller percentage of absces-es
1 the left anterior spacc  The ¢xtra peritone il spaces are not usual sites

Pathology —As 1n other abscess formations the subplreme abscess
begns 15 an area of mtense inflimmation with leukocytes moving out 0
engorged blood vessels tow wd the mvadmg brcterin  These leuhocs tes
colleet around the bicterin  Necrosts of tissue and leuhocytes gridually

form 1 more or less spherical mass of hiquid which 1s the abeess In sul;
PR Vfam & acton o nenon ] the atea ane

the mfieton
wn wnportant

factor i this wallngoft The patient mat tolerate the abscess well (0;
1 time with onls moderate svmptoms However the further process ¢
heilmg with complete destruction of the bacteria by leuhotrtes mldl r(:r
moval of the necrotic material seldom tihes plice without mnl;ca or
surmeal mtervention  Although the abscess m1y be cheched and :welf
static for « time 1t waill wsually progress to septicemra or bmeremlmnn
neglected  The development of multiple abscesses 13 common  ant

(180
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veerwon the diphragm s penetrated, with the formation of emprema
pochets or erosion into lung and hronchu~
Ta addition to the wwual general rections to 1n nfection feeus there 13
almost alwan s found concurrenthy a serows pleurl effusion which muw be-
ome mlected above the abscess st Contiguous abdomnal organs may
become mflimed but v inphatic spread shen found 1> upward
Clnieal Symptoms —In tnost nstances the mtnd s mptoms of sub-
phrenic absees are masked by the primary infection The first indieation
s ustally prolongation of the ssmptoms of sepsis—fuver and ehills malane
headache cte At times howover the omset muy e abrupt with high
faver Tocal pun ete nterrupting normu recovens from the pnman
mfcction In etther case the devddopment man suggest post-oper e
preumoniy 3 .
ab
th
an
e st s pot usual but does oecur
Physical S1gns  The most convistent finding 15 the suggestion of 1m-
pured diphrigmatic movanent on the affected ade There mas be um-
Tater il lumtations of chest motion oy ervable  In admost all inst mees some
tenderness to perenssion of averluing rihs cm b dioted A plaural fnction
rul or impured teson inee of the lower lung held due to serous (fugon 15
warfly detect ihle
Ihere 14 1o consstant finding due to the abseessatsdf I thore as g
pre et the cuty an ghuormal arcs of resonnee man be noted atiee
Wit 1t b suggested merel by an unusuadls Liege v af Iner dullness
Sometimes particuliry anterioth the abseess ean b lotated Iy palpy
twn posteriothy loeted some bulzing of the ok o be s
Constant or ot thiss e Cusby Tengths It of potentsad samptoms The
fength of the fist should not fulf the diygnostienin into fews than el
alertness for the possilibits of subiphrenic atmeess the purcentage of lite
haghoses of the condition 12 still quite high
Roentzen-tay Findings  The most comastint andiendion of sul j hreme
atseeer e ammeddizate bour greatly ampaiee I mevement of the diphragm on
the affected manndhy the nght) ade  1f the abiseess 19 on the rpht sufe the
driphiragm will be pushed upward someshat bt not with the gul smonth
cant On the feft wde @ tends 1 be somesht fattened Oblitersoon
of the eoste-phiraue ingle due to cTusion 18 practicalhs alw wa found with
'l.\,lmrm »n of the cartho-phrone aneld if the precedent ifection i of the
e
Eryen whun the arey s chenred B il imm ition both above 1nd how
the dophragm the mereased denats of the abaeess ma be detected Pos-
e dugnens by luoncsccpe o more hkeh howeser when gis and o
conmequent flod lovel wopresont
Ateral vews ane VGl the eximmaton lor cubphireme ah qea «anee
s trrath Toerted abareses o he eompletes 1 the diiphragnatic ch
drw an i antenor-posterior phine fthough the upnight fanition s 1past
wformatn e gooeralls thers m ditinet s hantige to y wung the pitent ~
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p]osll}(m belore the screen, since other angles may show fuid leve} more
cleiriv

Lahoratory Findmgs —The blood picture 1 subphrenic abscess 15 that
chiracteristic of sepsis and 1s not specific  Bactersologien] tests of the
necrotic material of the abscess mayv be necessary where the antecedent
wfection 1s not clear]y wdicated by the patient s history

A «hagnostic aspiration for subphrente abscess 1s never justified  The
chief physiological defense of the body agamst genertl pentomtss 1s the

—
Fic 70 —F § age thirty four white male

Inciston and drainige of & subdisphragmatec abscess was done oa December 2 1942
with aspiration of 1500 c¢ thick purulent materal
Dingnoss  Right subd aphragmatic abscess

d the physiclan

dense adhesions which raprdly wall off such abscesses and

15 never Justified 1n penetriting this defense for mere dragnosrs unlfssaltxg r,;
O

prepared to .‘rei“ ther 'IbS,L‘fSE Sll;! a~t the sgmeu:_u?en An exploratory

ety with a serous exudate mn this location 1t 13 2 strong tncheatton for &
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diagnosts of subphrenic absoess  If empyema 15 found n this location

aspiration of the pus followed by the njection of 1odized oil may show at

to be secondary to a connected subphrenic abscess
TN Fpopet 1T 2 T IR N

possibalits of subphreme abscess to be ruled out sinec occwionally such
abieesses begn with blood borne bactera localized by mminor trwmn or
for reasons that remenn undetermined  In such mstances empyvemn lung
thecess nd propneumothorax ecchinococcus cast of the liver and preu-
moma mist by considered

I mpyema Pyop newmethorar and Jung tbseess —These conditions usn
ally present a history of preumonin which howevcr must be suspitoushy
regarded unless competently substantiated  Lake subphirenic abscess they
are charucterized by continued or recurrent toxie svmptoms  While the
phyaieal findings 1n the examimation of the chest are apt to be more ex
tenane than thuse of wecandar effusion due to subphronte abweess: deaguoss
cunnot be made upon ths bias  In most instances whether neither cons
dition 13 clearly mdicated by the pitient s history, or by roentgenologic
visualization of ety dingnostic aspirvtion of the 7 lenral flud with the
patient s chest towered followed by the injection of 1dized ol if the as
pirated flid 18 pus 1s necessary to diygnosis — After these technies fluoros
scepie studs of the diphrigmatic are 1 with the patient m various po itwons
can etablivh the presence or absenee of 1 pocket below the duphrigm (See
Tigures 30 and 60 pages 72 and 117 )

Eechinoroccus Cyst of the Trer - Thas evst will not present the marked
septs of subphrenic abscess unless 1t has ruptured and become infected
The diphragm wall not be immohilized unless ruptun hs tihen phce
Differntiition between a ruptured ecchimococeus and a subphreme abseess
may be difficult of hustors or anaphilactic rercticn 1~ not mformatine n
either cise oportion 1 the suspected aret 18 1w order

Preumonia —The presmontis ke the first group mentioned may b
diffienlt to diffirentinte from subphrente ab cews on the bass of charcil
sumptoms - Where the pitient s histors 18 et <uggestine differentiation
€an be muede on the basis of rentganologie study ind phvsicl exumnation
Stnet fowhzation of the chest shidows 15 diagnostic of lebar preumonty
m the other forms of pneumonti there wall usualls be suggestive shadons
tn the upper part of the hing or the opposite lung - Respiratory. distress due
to congestion—a charactersstie of pneumonti—is usutlhy laching 1 ~ub
phrenie alseess (e Figure 01 page 188 )

Lor othue duffureutsnl pretuses et 4o the approprte hopters
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THE TRACHEO-BRONCHIAL TREE
AND THE LUNGS

22. ANATOMY AND MISCCLLANEOUS DISEASES*

Grossty the respirttors orgins arc seun a3 two sus completeh en-
dosed m the pulmominy or parietal pleura with the 4 or 5 inch tube of
the tricher Iang between the upper half of them Fach Tung s enclosed
m s onn sgrate pinctal plearn which 13 continuous with the viseeral
pleuraan the fold joined to the !Img it the Inhrx_ ‘“ hen & cut 1» "n.dc

!

m the plenril civity It g5 normally connected to the other strictures
only by the juncturc of the trichey wath the hairvox and by the blood
vessels The viseerad plaart conneeted to the hing by the tringulir fold
deseriberd the pulmonars higament 15 1n turn connected to the fisst nb and
the dnphragm

The spices of the Tungs extend from 1 to 2 inches above the level of the
first 1ib i a sort of rounded dome  The night lung 19 wanitly shighth
higher than the feft and since 1t s also <horter though wider and heaver
than the Ife the baee of the nght lung s siably higher Both lungs tend
to be somewhat comicl in skape with their inner edges roughls porpendie-
ulir The base of the Ioft lung hes at about the level of thie axth chondro-
sternal arttewliton aod <Lipes down approximately prallelng the sixth
b The bise of the sight lung ddapes at about the same degree but as
notedd 15 somenhat ligher Both bses are <hghtly concwe  The outer
surliees of the lings are rather regul ey rounded exeept for the induntation
of the nbs The medmstin ! surfaces arc quite sreegular with indentations
for the penc ardium and the large sosaels i this arcy

The visecedl pleura san funetion a <han around the lung and 1s as closely
assoenited with it a< <kan s with other body tissnes This pleura extends
deephy mto the lung i the wmterdobir fissures The hing itself 1< dissded
wte seeondary lobules quite dearly distingushed when the pleurs s re-
maved by connective tivue espectilly rich ain hmphaties The lobules
correspand in some degree to bronchid branehing although Brock demon
strates that the reltion of bronehi to Jung divison s by no meins usiform

The trcher bronchn brosehiotes and alveolir tissite: wath bland vewsels
hmphaties and connestive tisie form g single fanctiomd umt  The
truchen 14 a exhindncl tobe <highthy flattened postenorh xtending from
the encord enrtilige of the Lirvnx to s bifureation 1nto the nght and Jeft

em . .

as Gy and other stand and moures

Qg
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broneh  he bronchi themselyes extend deep within the lung branching
extensiels  Thev are more truly cylindrical than the trachea and each
section from one branching to the next 1s of umiform diameter The broneht
terminate i _bronchioles  distinguished grosslv from the bronchs by the
appearance of occisional alveol along thewr walls  (The further distinction
of middle-sized air passiges seems pomntless) Bronchioles terminate
turn in ab eolr ducts with atria which lead to alveolar sacs where the fune.
tion of respiration 1s largely accomphished

The trachea 1s formed around v framenorh of wregulirly shaped and
spaced rings of hvaline cartilage  These cartilage rings are incomplete and
somewhat flattened posteriorly  Thev are connected by bands of trans
verse smooth muscle  Longitudinal bands of elstic fibers lte on top of the
cartilage and below the smooth musele  Unless age or abnormality has
made the crrtilage fibrous this arrangement makes for 2 surpnsing degree
of fleubilits I xteriorhy the tracheal cartidage 15 sheathed in connectiie
tissue and the mterior of the tube s lmed with tumict macosa king o a
laver of loose connectine tissue  The funica mucosa the eprthelum lmng
the trachea 15 composed of four tvpes of cells basal intermediate
columnar cihated and goblet This emtheltum rests on a basement
membrane composed of reticulum with occaswoual colligenous fibers
The four cell tvpes re actually stages of development from the basal
undifferentiated cell The columnar ciliated ceII' stthe mature\form the

orn

verse smooth muscles )
In an adult the bifurcation of the tracher mto the two bronchi

ordmanly tihes plice about the level of the seenth sertebra The
nght bronchus can be viewed as an extenston of the trachen with the
left s an offshoot since the former deprrts onlv 1bout 20 degrees from the

r of the trachea and the atter swings off at lest twice that

sﬁg}’:mhmh diameter
than the . sncht very
near the onch and

ns of the

Ivmph ¢
trachea but as they progress farther mnto the lung the cirtilage I:eu‘m':if
it

more wregulr md wr

crense 1n the percent 1
thichness decretses
by cuboidal forms

Swntam Wi vhe mast nseful distmetion betneen broncht and broi
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as marhing the change from bronehus to bronchiole  There 1s no concur-
rent abrupt change m construction, but a gradual change s noted as tube
dmeter dpmnihes  The substitntion of cubordal exdiated cells for enlums
nar becomes more frequent with the columnar cells finallh dicappenring
entirely  In the bronchicles basal cells are found ooh frenuenth &
further mcdification tahes place when the cuboidal celis become non-eili-
ated The fiml~ * & -+ Ton o Mmoo P
“quamous cpthe
be found 1n the
bacement metnh
perast throughout the bronehioles but become thinner with the dimmishing
tube dimeter

Fach t * * '
Tength
terals ¢
generalty
wdiaes m function to the basic umt of the lung the pruniny lebule  This
Dibide hegos at the termmatiom of the respirators bronchiole ordinarnly
severat lobules to exch termamation 3t conssts of an aheolir duet nhich
tormmates i sovend atrn which in turn lead to tao or mor ahenlyr sacs
A b Fha o o . p

The enclosing eloment in the walls of the alveolar <ues 2y weld s bron
chiole whvecit 1w elwtu fiber  This fiber his been mentioned as bang
hunclies i the tricher it 18 contivuous throughout the trcheo-branchigd
tree Tn the hronetu snd broncdnales it besarnogubarh but generadby horeen
taily connecting with the mterecting smooth muscles When st ro sches the
ulveol and afvectir sacs it firt encarcles the root of the <1e and then forms

PRI U PR S S n .

AL B0 O Thew eels s aomodateation of e epithehd oodls of 1he Yng
PO .

™A the wavehhe moton of the ol and the perstaltic wotion (f the
bronchu inttiated by the hionzontal amooth museles ave effectin g i eonor-
g foragn matter by mosing ot toward the trachea  In the trichey thee
tao mechanans continue to operate aded b the cough reflex The
mefhocney of any of these mechunans in a divetse proces mas wnopsly
mpede fetomsting prveses Postoperstne atelectas due to o bl
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tng of 1 mjor bronchus M2y be due 1n some me wure. to such meffeiency

The tissue of the fungs 15 fed by the bronehual arteries  These may vary
m number Uthough there 15 ordmanly one such artem for the nght lung
and two for the left  The left branchidl arterses artse from the thoracic
aorty the night arters 1s frequently an offshoot of one of the left  These
arteries run along the bick side of the broneln within the surrounding
cnnnectl\e‘ tisue  Thev are inter comnected by anastomotie branches
m 1 ” LRI} - LS B "1]

In

il
not bevond the third division of the bronchial tree They empty mto the
azvLos vemn

{he pulmonun rtery arices from the night ventricle of the heart It
extends upw ard and buchward until 1t hies behind the 1scending aorta but
m front of the tricheal ifureation At this pomt the pultmonary artery
also divides and enters the lung in front of wnd slhighths below the bronchus
Thereafter the two are consistently adjtcent with the artery sometimes
Iy ing withm the connectine tissue of the bronchus  The pulmonary artens
follows all bronchitl branchiug to eich primars Jobule About the begin
mng of the respiratory bronchiole the arters puts forth branches which form
a comparatively coarse networh about the bronchiole and succeeding struc-
tures and nourishes them  The mam branches continue to exch inds idual
lobule where ther terminite m 1 very fine and dense cipiliary networh
completely surrounding the ar saes  Ilere the oxy genation of the blood 14
accomphshed

The newly oxigenated blood from the alveolir caypflaries 15 only one
source of the blood returning to the heart bt the pulmon try yeus Theat;

and venous hlood to be oxy genated are by no means distinet entities  Lu

Dke the artenes the pulmonary vens return to the hilus independenthy and
at a distance from the bronchial piussages  These vems griduilly umte
until there are just two that pass from each lung (the ems of the m Idle
lobe of the right lung joimng those from the upper) and enter the left attum
of the heart Unlihe other pulmonary blood vessels the pulmonir veins
are not valved

The lungs 1o contam two of the most extensive networhs of v mphaties
i the bads  The deep I mphaties follow, 7 at wregular and tortuans net
worh the pulmonary veins artertes and brenchi as well 1s forming a ver
close web 1 the connectne tiue between the secondary fobules Tle
superfictal hmphatics are found withm the pleurs  Throughout both svs
tems unidirectional flow of hmph 1 mamtamed by a system of vahes
These valt es are so situated that Iy mph from the lung may find ts was wto
the pleural system but not the other way around Both systems empt; n:‘t;‘v
the clusters of Iy mph nodes around the Julas L raph nodes are also [mx :
within the lung pirtieularls at bronchial artersal brinchings Al o foun
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attered rather biphazardis th hout the vmphitic system are patches

of unorgamzed hymph it tioue
The I mphatic s <tem 1o not ke that of the blood 2 closed svstem The
wreguive hranching omph chanpels terminate i a capllary v stem char-
1 L e s 10

. I by
working butsan tissue cells  When ther 1s no nterference wath the svs-
tem these trwue fimds enter the homph channels at a rate <afficient to
provide a st uls of stugmsh stecam of hnph flnd, emnptung esentindhy
1ta the thoructe duct and then nto the venouy Moo T2 e el pethedogic

SRaNCH OF 7 L
- Mamant ANTERY

Fia 71 D rafview £ty toarband Linge Thi Jonies hove bev i pedled sans from
e gnvlsan e and & part of the nght hing 13« bevn cut swav 10 dieplss the srduets
and Uiwsfvesmde (Tentut)

sgmficanes of the lomphities s thit thes provide 0 means of remotal of
forcrgn watter  Such matter 54 uanlh phagnestosest and eitnied o the
watetn alos ntmcdlalich  fn the case of Uactena and maliznanes the
hmph s ster s raute of probferation

The sevve supply of the hunme 12 from tao sotiTers vagns nenves atang
tn the tedulls chlungata and a v mpathetie <s <tem amsing from the second
third and fousth izl of the spine Joth o stems eontam bath motor and
sepsary tetves The sytomsumte to formn plest postenar and anterr at
the o tof theluug Fiber are prven ff from theee ploo that ) an the eoun
bros chy ol artenes at the hatas The dief affernt nerses of the bronebs
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g of s o bronehus may be due m some measure to such weffciency
The tissue of the lungs 15 fed by the bronclual wrtertes  These may vary
m number dthiugh there 1 ordinmty one such asters for the nght fang
and two for the deft  The lft bronehiul arterus anse from the thoracie
2otty the nght artery 15 frequently an offshoot of one of the left  These
nrteries tun along the biek side of the broneln within the surrounding

connectine tissie  They are mter-c 1 by anwtomotie branch
m t the termnal
artenes  In

The bronctual vens do not extend very deeply mto the tng < rdmanty
not bevond the third division of the hronchial tree  They empts nto the
7V EDS Aem

1he pulmon iy rtery anses from the mght ventricle of the heart It
extends upward wd brehw wed until it hes hehind the & cending acrta but
m front of the tracheal hifurcation At thus pomt the pulmenan artery
abo dnvides and enters the fung i front of and shghthy 1 elow the brenchus
Therefter the tne are convstenth adjrcent with the wtery sometimes

veomparatively coirse network about the bronchiole and suceeeding struce-
tures and nourishes them  The mamn branches continue to € 1ch mdnadunl
fobule where they terminate 1 a sery fine and dense (ypfiary network
completels surrounding the air saes iere the oxa genation of the bload 1

accomphished
The nenlv 0w genated blood fromn the afveolir capilianes 13 onhy one
source of the blood returnmng to the heirt be the pulmonary vemns  These
veins also carmy the blood returning from the pleurn the wveolar ducts’ ':ll d
- ' -

at a distwce front the hronchinl pissages  These vems graduaily umte
until there are Just tno that piss from eich fung (the veins of the midde
lobe of the nght fung jounng those from the upper) and enter the left atrom
of the heart  Unlihe otber pulmonars blood sessels the pulmanary vewms
are not afved

mt

wor

clase web m the connectne t1 sue between the secondary Sobufes  Lhe
superficsn} Jymphatics are found within the pleury  Throughout both sv

tems umdirectional flow of hvmph 1s muntuned by a svstem of vahes

“These 1 1lies are so ututted thit hmph from the lung may fin Lite way into
the pleural ssstem but not the otherwas around  Both &3 stems empty mu;
the clusters of lymph nodes around the hutes T vmph nodes nre alo foum'
within the lung particud ale 21 brenchiaf artern Franchings - Al o found
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scattered rather haphazardly throughout the Iy mphatic ssstem are patches
of unorganized hmphatic tissue

The Ivinphatic system s ot ithe that of the hlood, a closed system  The

R e Ve P,

\

working between tisne cells  When there 15 no mterference with the sve
tem these tissue flmds enter the Jumph chinels at a rate suffoent to
provide a steadv 1f sfugmsh, stream of hmph fluid emptying eventurly
mto the thoracic duct and then into the venous blood  The chief pathologe

Entmance oF
emYENA ALTGO®

HEW OF W L
QNARY AntenY

Fio 71 —Durssl vics of the bert and lungs  The lungs have. heen pulled away from
the median hne and a part of the nght lung has been mﬂm to display the m{du‘;u
and Elodveasels (Tostut )

sigatficince of the hmphities 15 that they provide a means of removal of

forermn matter  Such matter 1» usually phagocvtosed and errned mto the

svstem abo wtrrcellularly  In the case of hactenia and malignines the
P

tiurd and fourth gangha of the spine  Both st stems contain both motor and
<ensor neries M b L ’

the roat of the lu
bronchy and arte
0
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mg of 2 mjor bronchus mav be due 1n some measure to such mefficiency

The tissue of the lungs 15 fed by the bronehnl wrteries These may sar
m number aithough there 15 ordmanly one such arters for the nght lung
and two for the left 7Lhe left bronchiil arteries anse from the thoracic
torta the right artery 1s frequently an offshoot of one of the left  Thee
arterses run along the hack side of the broncht withm the surroundmg
connectne tissue  They are inter-connected by anastomotic branches
"The bronchind arteries supply all the tissue of the lungs except the terminal
bronchioles and alveols these nre supphed by the pulmoniry artenes In
man beanches of the bronchil artery also supphy the pleura

The bronchnal vems do not extend very deepls into the lung ordianh
not bevond the third divsion of the bronelual tree They empty into the
azygos veln
The pulmonary arters arises frot the right ventricle of the heart Tt

i h

[ying within the connective tissue of the bronchus  The pulmonary artert
follows all bronelnal brinelnny, to exch primary lobule  About the begin
nung of the respiritors bronchiole the arters puts forth branches which form
2 compritivelr conrse network about the bronchiole and succeeding strie-
tures nd noursshes them The main branches continue to eeh ndrdial
lobule where they terminate i 1 very fine nd dense ciplars network
completely surroundung the wr sacs  Ifere the ox: genaticn of the 1 lood 15
accomplished

The newlv o genated Hood from the alyeolar cynllines 15 only one
source (f the blood returmng to the heart by the pulmonan vems  These
vemns al o earn the bload returming from the pleura the alvec fir ducts and
atria and the blood from the eapillaries of the bronchs 1l arters beyond the
linuts of the bronchial vems  Thus the < stem of blood suppls to the ungs
and venous bload to be oxygenate 1 are by no mems distinct entities  Tn
Iike the irteries the pulmenary vems return to the hilus mdependenth and
at 2 distance frem the bronchiil pis iges These vemns graduilh umte
until there are Just two that piss from ench lung (the vems of the mid {le
Jobe of the neht lung joiing those from the upper) and enter the [eft atnum
of the heart  Unlike other pultonars blood vessels the pulmonary ‘e
are not \ahved

The lungs 1lso contam two ¢ f the most extenst e networks of Iymphatics
i thebodv  The deep b mphaties follow m an irreguinr and tortuous net
worh the pulmonary vems arteries and broncln as well s forming a ven
close web 1 the connectise tisne between the secondurs fobules " The
superficrnl v mphatics are found wathin the pleury Thrighout bot ;n
tems unidirectional flow of lvmph 1 muntuned by 2 svstem of valies
These valtes e so situated that Iy mph from the lung ma findsts wav m:g
the plenral asstem but not the other w 1 around Both systems l‘[;l‘pl;cl‘:\" :
the clusters of 1y mph nodes wround the lus Iyvmph nodes are u{ o i
withm the Jung particularls at bronchial artertal Franchings  Adbo
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«cattered rather haphazardhy throughout the lvrophatic system are patches
of unorgamzed hmphatic tissoe

The lymphatic sy stem 3s not Gihe that of the blood a ddased svstem The
irreguiar branching vmph channels teyminate i a capillan system char
acterized by knobby rather club hle endings o regular operngs to
these ternunations hav e been qitf ictorly demonstrated and it 1s thought
that the tissne flods which eompose the hmph enter the channels by
worhing between tissue cells  When there 1s no mterference with the s
tem these tissue fnds enter the hymph chinnels at & rate ufficient to
provade 1 steady of sluggh stream of bomph flwd emptying eventually
1nto the thoracie duct and then mto thy yenons bload  The ehef patholagie

wrmance
8 ~vENr Azva

v
" MONARY ARTERY

Fi 71 Doral vien of the beart an d Jungs, The lungs have boyn pulied anay fror
U med an)ne and a prrt of the nght dung § 19 he Y o
ST i) oo ande m;‘“t) right Jung ! 19 been eut anay tad plav the mrducta

sigmfivance «f the hmphaties 1 that they provide 2 means of romosal of
foreygn matter  Such matter 1s genafly phigocs tosed and cumied ita the
~stem alo intracelludarh  In the cse of bactery and malinaney the
fvmph @\ stem 1s @ route of proliferation

The nerve supph of the ungs 15 from tno \ources sagus nerves arsing
tr:‘ lh: mﬁ\{’ull v (‘thmg:nn ‘:m’l 4 svmpathetic susten anoing from the second
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146 ANATO\I\ AND
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to the mestigation mto the varous pathologie conditions commonly
P . .

but for a more detailed description the reader is referred to strictly anatom
1eal studtes particulaely those of Brock and Miller and of course Gray
Miscellaneous Lung Diseases ~There are several lung conditions which
are important to differentinl diagnosts but which do not merit prolonged
exammation either because they are mfreql/l‘sntl) encountered or bcc\usel

examinmation  Its manifest stions are quite v wrious A partuul stenosis will
B .

emphisem with medinstial displ tcement ind pronounced therictc 2svm-
metry 15 the result The effect of complete occlusion will of course depend
upon the Deation  Atelectasts will oceur only 1f the stenosts 1s of 2 mtjor
bronchial branch prolibiting collateral cireulation of ur through alveolar
walls

Diignows of bronchial stenosts 1» comparatively simple once 1t 1s sus-
peeted and bronchoscopy and @ roentgen tiv extmmaticn ss undert then
A roentgen radv examination with a contrast meduny 15 vers informatine
since tf the oeclusion 13 not complete some ol will seep through the stenotic
irci and outline it showing 1ts extent

As mdicated  the discovery o f stenosis 15 preliminars  the diagnostic
question of most importance 1s the cuse of the condition  Bronchoscopy
15 the most useful weapon for this dhagnosts m most inst inces  The most
frequently encountered ntrinsic causes are nes growths edema from the
halitn of ratating fumes srritition by foragn bodies and njuries
and wounds and resulting ser tivsue or adhesions  Stenosis due to bacteral
lestons such as terttary 53 philis or tubercula 15 13 mereasingly rre Bron-
chial stenows ewn also be produced externallv by enlirged goiters 1n
eurssms ¢nlarged or anfected glands or vmph nedes or pew growths
However such extrinsie stenoss 1s not common  space-tihing growths in
the mecistinum are much more lihely to affeet the patient by compression
of 1)}?‘(1)(] Vessels than by compression of the trichea or broncht  (bee igure
[ P

b By besuspeeted of counse when a child det elops a respiritors difficults
Ptoon afla n weby un
rected to

hedpful

bul 1anure to elicit such an incrdent does not preclude foreign bodies  Lhey
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of the mfection my be without memorable svmptoms  Occasionalh 1real
bronehtss or a foreign bods may cause Joedd e derfiestion Bronchiectasts
1s stone producing at times  In generd it may be sud that anv necrotie or
chromeally irmtated tiswue of the bronehn or parenchnma mav at tumes
oceasion the depot of caleium

Tt seems probabile that s all but exceptional mstunces the fing mides
sume attempt 10 8brose amy rough stone wathar the hronehs or prrenchymn
Tartwcularly 10 the case of <t mes «f tuk erculous or fungus cngin: this fibro
1315 frequenth dffective  Ax Lngas the depesit rermams none place par
teularhy 1f 1t 15 fibr ed the 1 itient mu remun svmptomless Therenr

= A . 7o)

Yo 33 TP oaptwentvrx wi e bousw f
| At Gt e taf sl oentn btnenSpt nbr2 DA e ot

. 1.

tandenes oo for cdaficats bt produce sviptoms sfter ve s of
quescence Riles found half of s 7 1tsents wath tuberculous etlerficrts ms
to have symptoms

The «mpteru of Bronet ofitf 11 ataelf are mechmied produced In
Hoching wnd tntaton AMter 2 <t ne his feen di Dulged ito the e
poges st meflect a f ragn b uhy The d fon e mechun e of the
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15¢ BRONCHIECTASIS

quently develop as a result of the spread of the primary infection from the
bronchi through the lymph channels to contiguous lung tissue

Osteoarthropathy 13 a common o bronch and
1n long standing cases dyspnea 13 not an unusual sv mptom due to emphy
sema and cor pulmonale  (See I'gure 1 page 13)

FPhysical Signs —There are no physical signs truly typical of bronchiec-
tasis  Rales over the area of the lesions 15 the most common sign butits
by no means umversal Sometimes impzured resonance of the area 1s noted
In patients who have large amounts of sputum retuned m the bronchial
dilatations dimnished breath sounds are found If these same patients are
given postural drainage or have a violent cough with much expectoration
bronchial sounds will become distinet and whisper sounds will marked!s
merease due to the thichening or fibrosis of the area

In patients who have bronchiectasis with atelectasts the compensatory
emphy sema which develops surrounds the affected lobe and signs others ise
elicited by auscultation and percussion are masked

In patients who have had bronchiectasis for a long time considerable
atelectasts may be present Particularls if the disease 1s umlobular this

may be ind; i b, fect chest expansion  Likewise 1t 15
1n this sume ty pe of situation that we mav expect to find osteoarthropathy
the clubbing of the fingers and toes

Patients who at times show marked percussive and auscultative findings
m at other times seem completely normal The lusneness of physical
signs i bronchiectasis makes that disease very difficult to diagnose by phys
teal examimation alone  Such an exammation can be helpful however
where signs exist 1n locating the pathologic area and determimng its ap
proximate extent

Roentgen ray Fimdmgs  Itisimportant to view patients fluoroscopicalls
from vanous angles when bronchiectasts 1s suspected The disease often
occurs n the basal area of the tracheo L hial tree where roent
from the usual angles leas e the affected area in the cardiac shadow A lat
eral vien will often reveal bronchiectatic atelectatic areas that are not
visible m posterior anterior views

Ywith the ordinary roentgenogram it 1s possible to see the varying degrees
of awr contaming lung and the enlarged and shghtly denser bronchi A
displacement of the heart or mediastinum 13 sigmficant and the move
ments of the diaphragm should be observed Large cavities with fluad lesels
may be visible  Where cysts coewst with the bronchrectasis thes may be
seen as circular or oval areas of mereased density 1f the bronchrectatic
area 15 complicated by pneumonitis 1t too may appear somew hat den er

than normal tissue v mond be resent n bron
only ndications that
Towever a conclusive
‘can be made 1n almost all cases by the use of the roentgen ray l]n
conjunction wath a contrast medium  The author has found lllpmdot
consisting of 40 per cent by weight of 10dine with poppy seed o1l the mos
effectrse contrast medium  However a wide variety of preparations con )

dingnesis
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Laboratory Tests —Sputum 35 an ymaluable Jaboratory materal
studving bronchrectasis It may sars from a neghgble amount 10 over
1500 ce evers twents Sour hours  Unless there is marked degenerntion of
lung Bissue elastie fibers pre rare A micToscopie examination » M show

found since they are the bactena of the vanous diserses ssornated wath
and predisposng to bronchicetasis  Yeast cells may often he observed
{1 mphoes tes will not predommate

Y
e
LEFT LOWER
LOBE

Fry 77 ~A The ! ft lateral vien shons Deafized saecdfar difatatt vs 8¢ 1 £t po
formaninndus B M owsatangotal vicn sl wing on d isted Lrcnebus o 8)
it 1w [ e See arrows

Dign 1 B achieetas s,

Natacraus studies of the sputum for aeid f1st baaith should be made
both by the o neentrition methad and gumnea pig moenition and coftnre
Tubercudows ¢n b mystshen for bronchiectass very casth as well 0% beng
veompheting ds ense

Arapid se hment wticn rate test indieates acute exacerb itions et 1~ helpful
w an tdwator of the virufence «f the bictena present

Bronchoscopic Examination o cave of broncheetisis or stspected
brv e ueetanas should be o nadered fulls explored wathout bronelcapy
Inun adhanced ease « fthe dist »ne where seeretion 1s heavy a bronchoseap
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should precede the roentgen ry examinatin m order to asperite purulont
material that wonld prevent the ponetration of the wdmed ot 1he hung
i such 4 case will present to the bronchoscopist evudence of marked fung
destruction and enstation 1 wddition te dewrh apparcat dif eatmns of
the brones Vot infrequentis 1 bronchoseopic examumtion will b re-
veat s condstion ¢ s o or comphicating condetion sneh av dbscess tumor or
foresgn bods
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Bronchoscapy 1 particulrh wseful 1n dingnoung ey brl(mcﬁﬁ:fi::«
s here roentgen rtv_ippearances hasve ot become coneltene b 22}):1] e
n thichened i redidened ared is widespre o s the tmchz;v trl”)c wchral tre.
muco pus 15 presenit  Yround the bronclual upenmrgs lt :Ilt D ot
later stage bropelwectatic this conchtion will be mtensified
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thot gwst‘dm“wi Fpenings domnofnp PR b mrhp crsen which they call
wriant
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Differential Diagnosis —The mportant diseases to be differentiated

entiition however any one of these diseases s occur in conjunc tion with
Hronchiect 1915 or mav he eomphicvted by that condition

Fta 70 Sim patent a« bigure 119 Roent,
T e Bt L bty Aer s
ftle nonnmg upper

1 Tay appearance of the st aft r
g w

wonstrit atothel ftwliet 1 notes wm atcleeta sy
Fost Jobeetomy {1 bronel etatie atel ctatie 1 ft lower 1htx

Tuterenbsts  Lhe cstence of
enibed places the emph s

dn bronehectios previonshy de
[RPPREY

1s 10 the dafferentintic n of tubereulosts from bron-
N . . » -

bronchoscop
i
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hould precede the - +- :

material that wouk

m such a case wil

destruction and ear . Lty eppaiiat ULy ol
the bronchi  Not mfrequenth a bronchoscopre examinition will also re-
veal a condition causal or complicating condition, such as ahotess, tumor ot
foreign bods

3
) 3 s germo2ell a g e M A

HENRRA R 3 T 7 Ed
RALELUNVISR

- a runel he Jower Jeft Jubu and hiaguls with
e, Tt e ot . o e, S shiocd 0
dilated braueks
Diagnessa Bronchieetans left lower Jobe
Bronchoseopr 13 parteularly useful 1 dingnosng enrly ht}mchn;lﬂ:;:&,
where roentgen 11y appearances have not become conclusne  In sim }r‘m
a thichened and reddened area is widespread in the tricheo-bronchis] b ;
muco-pus 1s present  Yround th!e bmnc’hxa] openings xth?t ﬁ:o{]x;enomd
later stage branch this will be
that (hefe disersed apemings do not permt the frec passage of }i“rh tlﬁfolm(ﬁ(;xl'
and De Bakey report cures effected m such early cases, w l)lc ﬂrtnnt
pre-hronehiectatic  Thys posssbility makes bronchoscopy vatally 1mpobwn_
in all nstances s here the lingening of svmptoms after preumont ot
~ehual obstruction suggests the dexelopment of bronchiect s
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Differential Diagnosis —The mportant diseases to be differentiated
from bronchiectasis arc tuberculosts malign ey purulent bronchites ab
wcess wnd gangrene of the lung loc dized emprema fungus di-cases and
siicoss The txaminer needs to proceed vers cautiowshy i such 2 differ
entittion however any one of these diseases may occur 1n conjunction with
bronchtectrsts or my be complicated by that eondstian

11 72 ~% o prtant as b gure 119 Roentgon rav appe tane «f th et 4 after
Lwer1ft) boetomy  Arrow slowstribesto the 1 ftwhih In tessm atdect vay
rema 0 ng upper Lol

Bugnu b tlobertomy £ rbronctictatic atclectatic Joft lower b be

Tulereulsms The custence of dry bronchiectasis  proviou Iy de-
cribed plicesthe emphasism the diferentiation of tuberculows frota bran
chiectasis lmost exclusvely on sputum tests and roontgenogriphy In
< ubtful c1nes the ~putum Should be tested for aad 11t baath repeatedhy
W peatine evidence 1 ne t fonnd m sputum bt uned in the usaal v <pect

mens shoul | b wpurated directls from the broncdnal tree theough o
hrencho ecpe
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A raentgen ry study will usually supph rmportaat evidi ree where exther
di ewe s present  The arca i which mdications of diseise are observed
15 sipnificant to dragnosis Tuberealosts usually oceurs in the upper lobes
snd the tesions are frequenthy complieated with civtition and fit rosns
Brondneetasss s ustlly locvted m the Jung bases although 1t may occur
mn the apices  In lestons of the apex only 2 conclusi e derenstration of the
presence of absence of aeid fast bretlli cin ehineh the dignoss

Tubereudosts wilt alo present a histors of mare contimoys tt\g;z ;);ﬂv
and sweats thw bronchectasts 1 which these ss mptoms eccur l‘f‘) Jmter
mittently and then dunng pneumonitis attachs There may &
tubereulosts 2 histors of contact with infected persons
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Halugnar ey f the [1ng ~Tu this condation thure will usnally be a history
of pam and foss of weight an { the duration of sy mptoms will be muckshort
er than i broneheetans  Hemorrhage amd congh are oo mme n ssmptoms
to both con Iitions

T~y =X

e o
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Roentgenograms will show densities more homogeneous 1n malignaney
howaleq P DT LS 1
1 1 - n

[ 1
Bronchoscopy 15 a vers unportant means of differentiating these two
diserses  Through the bronchoscope the exvmmer ¢ actualls see any
mss or erosions present and he can see ans sccondary process which mmght
othernise confuse or obscure the primary situation such s bronelal wall
distortion  Vith 2 bronchoscope a specimen can be t1ken of am SuspIclous

mass seen nd 1 biopsy will wsunlly give 4 poutrve identrfic ition
However the study of bronchial secretions especialls the secretions
aspirated by bronchoscope seems to offer the most eftectrve means of
distingwishing the two diseases  Herbut and Clerf 1n several studies have

o ~ r T 11

p 18 n fuller discussion of the method will be found under 1umors of the
Iung p 310 Here 1t only needs be said that whenev er an examuner feels
the possibulity that erther disetse 1s present a bronchial secrettans study

should be undertaken
Purulent Bronchitis —1his 1s a relatively rire condition It may be

1bscess and (an jrene of the Lung —Like bronchiectasis these conditions
arise as secondary complications  The usual causes of abscess and gin
grene are pueumonn pulmonary emboll or the aspration of a foresgn
substance these are also 1mportant causes of bronchiectass IHowever
unlike the Intter disetse abscess and gangrene are almost always an acute
rande by the exammer on the
ndition to the devclopment of
w1ll be higher and sepsis more

acute
A fluoroscopie examination will usually permit a furly conclusive diag
The abscess condition will show a locahzed density and possible
fibrosis and flud levels Lesions will ordmurily be m the nuddle lobe
rather thin at the base or apex The use of 1odized 01l 1n roentgeno
graphic studies 15 complicated however by the fact that the bronchi

leading to the abscess are frequent]y tiny and distorted and thﬂﬂ do n‘(;t
permut the o1l to enter into the d cas ltA\L (K]lxnn‘ asio "L:u;;;];

nosis

o and

gangrene of the lung oceL
chiectsiy ndition
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the base or apex of the lung & bronchoscopic exymmation wall possibly
indicate the condition roentgenograms with 1odized o1l follow ing aspiration
will sualls show the mereased densits of the abscess above and around the
dilated bronchi of bronchiectasts  (See Figure 60 page 117 )

Localt ed F mpyemas —These occur frequentls as a sequelt to the pnen-
mons  Such a collection of pus 1s of course so wideh different in svmp-
toms and roentgenology from bronchiectasis tht confuston ¢ nnot usuatly
occut however 4n empy em1 accasionalls ruptures into the bronchus and

ko B2 =N\ 4 foir vear 1 white femal
hMtrv fa 1ilell and
«

. The pat nt enterol Lantal with o
2 ray shewing grewth an the Jun, on ve

ntn maxtx rn and rawd 0 Ar Rin) - wevda = " pnor e
Tubereulin 1 1000 n patane

pbrvmie angl
Disgnzsa Feeln wocrus ey tof the lung

then cona lerible difficults mas be encountered 10 differcntial drrgnosis
Poxturtt drimage and wodized sl ingections preceding a roentgen-ru exam
watyn vl wsualh ehminate bronehiecta 192x a cause <imee the broneh wall
not be dilited the mjection of sir after then prratum « £ pus from a ealized
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empremn will produce 4 fluid level observable by 1 fluorcscope studs <ra
roentgen rav film  The injected air will permit a delineition of a local
empyem pochet 1f the patient 15 made to assume various po 1tions under
such exammation  (bee Iigure 3> page 86)

o r - A hom noter Tlsot ntwwal
womt

Ing

.
' ' Tout

f
1his type of mfection ¢ ¢nly be diagno ed 1y the

Fungus Disease o o 3l o
5

discovers of fungt n the sputum or dischargmg smuses



BRONCHIECT \SIS 1wy

Silicosze — Il eondition ean te readily differentinted from bronehec-
tasis by roentgenogrims except where the latter disese occurs as a com
plicati n to t}e former as it nat I does A of
stliecsts shaws minute den ities with 1nereased hinear marhings | eminming
at the hilus a1 extending do snward and cutwarl in both lungs  Such
markings are usually much more widespread than the enlarged tronchi of
bronclectasis  Dyvspnea s hich starts gradunlly and increases progressively
mndicates s 15 € peoralls when there 13 a histors of long expo ure to
sticims dusts ' m re complete descnptiom of this v e will be found
wiler Silien s p 21y
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24. BRONCHOPNEUMON:!

BROACHOI VFLMONT A 15 8 tenm ned to designate a whole group of mfec-
fions with a somewhat vaned ebiclogy but with pathologe umilanties
In a hirge of suth 15 1t 1> wnposaible to identify the
puticiie bicternl agent Of the balwce streptacoceal bronchopneu-
monta 13 by far the commonest  Staphs[ococet are responaible for some
«es and the Pnedlander baath for others  The pneumacoca tmportant
ter lobar prewmontt occasiontth wre found in bronchapneumanty the htter
condition 15 much more hkely to result from an miasion by the higher
numbercd types whieh are ardinnily not pathologie

Etology —1he micro-orgmsms that usualh ewse bronchopneumoni
e very commondy present in the throit of fialthy people The preumo-
coxccal hronehopntumenia 15 exused by the most common inhabitants of the
orilcavts  From this it would seem evident that the myjor factor in the
ctrology of this pneumonn 12 body resistance to nfeetion Thas 13 sub-
stantited by the 1ge inadence of the disease—1t 18 most often found in the
tery old or very voung It i frequentls the termunal event 1o the pro-

~r  In the voung 1t frequenthy
trict or after infcctious exans

Tins factor of body reastince may o aceount fot the freqnency wath
shich an epidemic of bhronchopneumonia of ene tvpe or another follows an
(pdemie of mfluenzy  1oweser the fictor i the instinee of poeumonn:
followimg other mfection 1. probably more intimmate the prewmonin prob-
ably ncturfly represents a weondars ifuction

Direct predisposing causes besides other diseses are vaned  Brone
choprenmonia t frequenth followed by chemical mjury to the epathelium
~uch oy ether anesthesit and also by wntant g1 es i w arfare or 1w certan
wanufwturmg phints Trummy maw weaken a local area of tissue and
prepare the was for n buctenologie imason  Aspiration of foragn obyects
such as fond ts medues b h umonty as mas <l (dronn
mng) Moot mportit of sl < sadden dnll The reasn 1+ el ma be
folloned 1 Tobar prieumonts wm one instinee and bronchopnenmonsy an
another 142 mastery still unsolyed

lu ecrtam metanees particabirhy following 1n infiuenza epidemic bron
chopueutuoniy mas it beenme cont ageous and eprdemnic

Pathology  lhie vaned bactervlogy of bronchopncumensy of conr e
unphies that there < m be no umform pathologs but there are certain fea-
tires teptend of the shole gronp of infections The process zecms to start
almost alvava i the broncdn swhich becomd wmfuned  An exudite devel-
ops but 1t 1 seldom present 1 grow quantits Bhas exodate which 1w
purnlent '

The o -

10 the ag

Tpon inspeetion of autopsy specinens of the limg the most olnzons

ferture 18 the foeahizition of the infections with conolidates that may
Qe
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melude m the s1me sectron of the lung poly morphonuclear leuhocy tes
TN serum or ervthroestes The lung tissue in between these p'li)l:hes
my be healthy or it may be emphy sematous or atelectatie
In most mstances the patches of mfection have Ittle tendency tc co
S\GSc? but occasionally o whote lobe or even a lung may become consolr
1tec

phrenic angles
agno s Pulmonary ed ma and ! ronchopneumon 1

A rather frequent finding mn | ho 1s the deselopment of
small multiple abscesses  This 15 espectally lthely to occur 1f the infecting
orgimsm 13 the streptococcus or I riedlander s bacillus

Friedlinder pneumona 1s rather like lobar pneumonta i 1ts pathologs
It tends to be confined to ane lobe although 1t 1 frequently bilateral Fn

15 the tvpreal appear N\ecrosts 13 often widesprerd
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Bronchopneumonta generally 18 aslowly resohung condition wath fibrosis
and consolid itian 1n areas often beconung permanent

Chnical Symptoms ~—1In st inees where hronchopneumonra 15 1 <equely
to other dieasts such 3, brenchit meadles or nfluenza the separation
of the sumptoms of (ne from those of the other 19 impossible  Where 1t
attacks a healthy per~n the symptomtologs 15 furs typical

Onsct 1s wsuadly sudden but less <o than i lobir pneumoms  Chills
malarse and fover are gagalhy fist noted  Cough 1s usunlly much more
severe than the cough i Jubar pneamomi and 15 almost (Iwavs present

11 &) Sam puti ntas ke 81 0n 32434 runtgn gramd ol wd wnpl t
nalut n £ o« lifit ps 3 an rmal ebe st mentien ram
D o Ctanngalel tf lwagtene pnoun 13

Duspncvss s vers commn P i the chest over the lesons ma or
s not b presant Comeaso may dovedp as the di cr e beenmes full
Hown - There wall alwass bo spatum but st man be purdent elor or
ety Ttwill not be the fu ty sputum of lobar preumenn Bre athing
mo be ripid and shallw Tever ma be quite oxtreme at tunes but 1t
will berregulie Marked 3 thann man Iy present

Physieal Signs  Dronchopnoumontt 15 oftentines so seattored that

presont Somo ampurmont of chest expanson will be seen
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Roentgen ray Findings The reas of bronehopneumonta will appear
on a roentgenogram as patches of increased densitv  They are very often
round They mav frequently be seen to_shift location possibly due to
healing m one part and infection of another but more Iikely representing
edematous areas In addition areas of emphysema sometimes resembling
ur ¢ysts may be seen  Darker shadows of small areas of atelectasis are
common The diaphragm will often be rmised  VWhere massive atelectasis
oceurs the n:edr:stmum may be radieally displced ~Medrastimnal Iy mph

are very jmportant to prognosis

Bronchoscopy This procedure 13 seldom advisable 1 patients with
bronchopneumonrt because of the posstbility of further injury to an alrendy
nflamed bronchus

Laboratory Findings  Wherever possible the specific orgamism respon
sible for the pneumonta should be identtfied since they varv in suscep-
tibihity to the various sulfa drugs streptomvan and pemedlin - The oc
currence of one of them i the blood strexm 13 the best ndication of the
cause of a particular tvpe of bronchopenumonia but this 1s a rare finding

The character of the blood 1tself 1s much like that of lobar pneumonia
Red blood cell count and hemaglobin are practically normal with a high
sedimentation rete high leuhocyte count and a predominance of poly
morphenuclear cells  Lhe leukocy te count and sedimentation rate how
ever are usually somewhat less than those of lobar pneumonia

Dff ] D Bronch 1 will be most_difficult to
diagno~e when 1t 15 & sequel or secondary to another disease It should be
considered whenever there 1s a sudden shift for the worse 1n a seriously il
patient particularly if the patient 1s very voung or elderly

A primary bronchopneumoma before roentgen ratv examnation ay be
confused with the same conditions that Jobar pneumonta 13 they wiil be
discussed later However even with roentgenogrims 1 primary broncho-

may be fused with lobar p 1 tuberculosis or Jung

abscess

Lobar Pneumonin —Bronchopneumoniy caused by the 1 nedlnder b1
eillus 13 the only form of that disease which physical signs and menm;n
ray appearances will not easily differentrate from Jobar preumoma [T 1>
bactllus rather frequently produces « homogenous consohidatson m one lun&
A close exammation will usualls reveal the disease as not ?onform:r'lg }‘1:

1ts extent t 1! ' ' .

bilateral s .
are frequen
stration of the specific organssm 1 the sputum
Another ready source of confuston 15 the fact that Iobr 'and hronch‘t‘)
by p e br P
pneumonias mav both he caused T2 oot 2o usually

mona 18 ordinartly found 1n the aged and m mfwts

less abrupt than erther lobar pneumonsa or the other bronchopneuraonas
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Tever will be mregular A roentgen-rav examination will be the basts of
difficrentiition  (Sce Iigure 29, page 71)

Tubercrlants —Bronchopneumenit 1s even more apt than lobar pneu-
monn 1o be difficult to distingush from tuberculosts since bronchn-
pneumoni Jesions are frequently apical, partieularly with the Friedlinder

K

bl 1% agents The scattered patchiness 15 also suggestive of tuber-
culosts  Where the respirators and eirculatory distress in severe broncho-
poeamontt i ikely  Sputum studtes for the specific mnero-org insm shoutd
be made Deubouvtous indieates a process other thin tubercntoss s pres-
ent The two may cotant

Putr 17 I -
of the
found X
meal seatterad patches of nflimmation elsewhere i the lungs  The
breath of a patient wath bronchopnenmon: v will not be as foul as thet of a
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pttent with lung abscess  Where drignosis depends upon sputuim analisis
the test 1s the demonstration of anaerobes since the baeterr of the bronche-
preumontia will often be present with cavitation

It I

p——

- - -,

|
f
|

-

.
1 Lo o
e " Chromie lung abscess nith chron ¢ pulmonary tuf erel <3 (1)
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Contrary to etrlier thought pneumonta 1s 4 contagious disewse  Beeau
the resistanee fictors we have discussed are ordianly ver efficient in
stances mn whieh 1t has been possible to demonstrate the source of con
tamination e tncommon Ifowever 1t ts often possible to demonstrate
the mnfecting bactena in the throits of those who nye i dose contact wth
2 patient with Jobar pneumoma  “The evistence of curricrs of preumonta
has been estiblished

Pathology —~Vost authorities agree that the pneumoce cey are probal s
carried into the lung in 2 droplet of salva ind are therefore snhabitants of
the throat of the patient for at least a short time preceding imfeeticn
Attempts to produce pneumonia expermentalls with awr borne pncum)
cocet have been unsuccessful  Ior them to become pathclogienlly nctive
wd multiply thes must be within some other materril such as the secre-
tions of the throat  They muv be eirried through the smller bronchioles
and nto the alveolir stes by gravits on the other hand 1t 1s possible that
thev penetrate the larger branchy and spread through the interstitial ti sue
The Ivmphatics are usually invaded very ey and are thought by some
authorities to be important i the spread of lobar pnenmonia

T arher thought based on necropsy exammmation was that the pneumonn
began at the ulus and adyanced outward into the lung  Serial roentgeno-
logie studies have shown that the process begins at the periphers of the
[ung 7ud progresses centrally  Tt1safact however that the lungs of pnew
mome patients at autopsy almost myaribly show the extensise mohes
ment to be hilar

The first rcaction of the lung to the dise ise 15 engorgement  "Lhe nter

T3 1t 1)y themselves
15 followed by

+ sputum char

with the abup

ered Inerlihe

m the ti sue ¢

1t many free

feuhoes tes and much fibrin

As the engorgement recedes and the deposited lenhocvtes and fibmn ase
broken down the lung becomes gras and almost crumbly

That httle real damnge 15 done to the deeper t1 sues 1> demqnstrated by
the rapidits with which the Jung regans its normal appearance and fu&m
tton after the mfection has been arrested  The leukocytes and fibmn de-
generate and are absorbed by the arculating blood In less than 10l per
cent of the people who contract lobar pneumonta 1 there permanent lung
damage 1 the form of fibrosis

In ltzhe majonty of patients lobar pneumonta 15 confined to one or t“:
lobes usually unilateralls  The lower lobes are by far the most ‘(‘mx\;ﬂok
site of mfection A frequent finding 15 an mfection that mcludes the whol
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lower lobe and 1 thin shce of the lobe abme  The demareation between
healths and invaded tissue 15 usualls quite sharp It has been expen-
mentally demonstrated that this distnibution 15 1 accord inee with bron
chial anatoms It 1s entirels possible that lobar pneumon t spre s Tirgely
by mfected edematous flmd through the bronchil trec ss this distn
bution would miherte

Oceasonally the mucus from the mfected lobe mas hcfnu:c Iedged n
a0 ' it far . R

comphieations hive been reduced enormouds by thetr use  Septieama was

sulf s and bioties
. - will be preceded by
ms of the phenmonia
. om 13 a ~vere chill
which 15 followed shortly by 2 ripidly developing fever, dvspnes and local
ized pam - The pun 14 usualls severe Tt 1s due to the involvement of the
pleurn It 1s most often experienced directhy over the lobe imolved but
may semetimes confuse dignons In bung referred to the abdomen or the
shoulder of the pitient
Lrer smore eonstant in preumon v than in most other infections After
the 1mtial <harp nerease in temperture 1t wuall mnes vers showls for
from five to seven duvs until the ensis 14 reached and then £101s abruptly
Respiratory and arculators disturh ined 1s usualh sesere Breathing s
capid but shallys  where pleurtl pun 18 intense it may further aggrvate
respretony difhcntts Because «f the senous veduction m aur intake due
to this ssmptom i ad lition to the pe stion of the Tung edematons and non
functiomng ¢yanosts 15 & prominent and earlv~leveloping svmptom It s
most pronouncd 1 the earlier stages «f the disease
Ihe nervous <ostem 18 often affected rither seriously with «vmptoms
rngmg from sevre hewdache to deieim aind violence Ocet 1ondly one
finds a pitient i a~tite of <hoek that 1 much hlesev ure surgicat shock and
cquulls fatal The nioser and vomiting that frequenths accompiny lobar
preumonia it be due to the rerction of the nervous svstem or 1t may be
toae i orzin
Cough s wsudlv present at some time duning the cours of the infection
Ihe character of the cough as drv hirvesing parotismal ete will be
dependent upon the vseo ity e amcunt of the sputum that escapes tato
the broneht  Spututn of alme t every description mas be present at some
time or ancther but ara ty sputum 15 charetenstic of the stage of red
Fepatizitien which s alwo the <tage 1n which the di ease 15 wsually doe
nced Theoo oty sputum s f grest dingnostic importinee A frankly
hem erbgme aputum s mre Amounts are nsaifh pither sondl m eome
parts n to other lung infections
2
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Physteal Signs —Dinnnashed resonance over the affected side 15 warh
sign 1 lobar pneumonty  The note becomes duller as the consolid xtion be
comes more complete  Hronchinl hre tthing 1s 4 charietcrntie alo of such
consohdation ! !
1hsorbent tist 1
breath sounds
putehied rales are a uswal finding

e arens of atdeetass will he marl ed by a fhit note chcted upon per
cussion much ke thit cherted over flud — Where the pleury s mvolved
wat wsually 1 a4 seratehing fection b may be audible I 1 free pleurd
exudate develops i the ccurse of the disease 1t will obseure the phvacil
findings n the lung itself

Roentgen ray Findings —Abnormalities ¢ be scen on 1 rocntgenogrm
of the chest from an to twenty four hours after the onsct of sumptoms m
1 patient with lobar pnewnonn As already noted congestion fiest appeirs
1t the periphery of the lung and works i Ilowever thus congestien fre
quently begins at the centril anterior or posterior of the lungs and mu
from nterior posterior view appeir to be a trangle with its buwse at tle
hilus A Interal view however will shon the consohdation 1s hung more
extensive peripherilh

The shadow 1 the dise e becomes denser and more cstensive 1 thedis
t1se progresses It will not s sometunes thought alw s myolve the
entire lobe however  As before remrhed the area mvolsed scems to
comeide with the ey served by a particulrr bronchus or bronchnl system
The diseised tissue will ordimanly be rither sharph demirted from
healthy tissue and the Ime of demareation will usually be strught rather
than curved  1obar pneumomr will not whieve 1ts mvamunt denity
before the third dw after the onset of svmptoms

In early stages of lobr pneumonyy the shadow may he completely bt md
the heart shidow on n antertor posterior roentgenogrim  Such a ¢ wdi
tion can be detected by the mereased density of the shidow on one sile
of the medistinum ¢

Bullow 1 points out that various types of pneumocaceimuy pr ducec d!l
ferent apperrances  Such differences may be significant to progno s Tl(

some such displicement exists 1t will be toward the affected sude ll:(l:
draphrigm on the ffceted side will normally be rused and a llun;u (&pﬂ
cvmmation may show 1t to be much less mobile than the norm il sude

Tig 29 pige71)

s
most numerous 1n the clumps of rusty sputum {gzlutmition should
ypung should romun
ce peatlin and the
seldomdore Iow
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ever, n hospitals where laboratory freihities are at hand, typng offers
information of value to the phyucrin 1n determumng prognoss and treat-
ment
The blood should always be cheched for evidence of bacterieme It wall
atherwise present a rather typical picture of n septic process “The red blood
cell eonnt will be normal or nearly <o but the leuhoet te count will be greatls
mcrevsed i most exses Sixteen thousind to twents thousand 15 @ usual
finding with counts ae igh as sixtv thousand occasonatly ercountered
espeatllh 1 children A Jow leuhoeste eount indietes 2 bad prognosi
oh . [ B s . 0 The

. . e ever-
PLCEnt LUBCECLIOSES THlSL e TRIC OUE 1Tst ot all 10 & i ignos of Jobar
preumoma Bronchopneumonty must be conadered  Pulmoniry infarct
sometimes may be misthen for pncutnontt as ma atedectas The whole
group of plenral disorders—acute fibrnnous pleun< scrofibrinous pleurisy
and empryemi—may be mst ihen for lobar pneumontt to which they are
often secondain Ocersionally the resprrtors and arcul ttory. distress of
the pitient will suggest eongestive heart fulure o coranary occluston
In ufew mstances the reforred abdommal pun has hetn <o severe as to led
to a dignons of appendiatis or some ather acute bdominil condition
Oceastonnlly massive earainoma of the lube m i simud ste lobar preumonty

Tubereulony As Bullowa pants out patients wath u lnstors of <very!
months allness with loss of weight and frequent colds ire not inmune to
preamonay  When such patients are encountered the onsct of prenmomy
mun sy be mastaken for an acute form of tuberadosis  This as parties
ululy kels to lippen when the prcumonty s n wn apper lobe Howerer
the «putum i tubcrcutosis s hhedy to be frokdy hemorrhage shick s
practiclly never the one mpncumoma The fever in tuberculows 1 much
mare arregulie and tubercaloss walk almost alwans myvelse 1 groater lung
area than preamonin Whenever poutine differenttition 18 not posaible
on the bas of racutgenologic phasicd and dimcal evdened @ persistent
effort to find both hinds of bicteri1 in the ~putitm ~hould b made beese
the two conditions not mfrequenthy ar found i the sume patint Ten-
hocvtoss walt not Le present i tubcrculosis alone

Bronchopnenmoney —Ooly rareds daes bronchopneumonta mfiltrite an
entire lobe and when it does patchy <hidows i other arets arc usmlly
visible roentgenologieathy The domonstrtion of the micro-org wistn re-
<ponable will wswatly mike dignows possible. Bronchopneumom i almast
neser s sumptomatic By abrupt aslob e pneumoniss (SeeTig 4 pag
1o

Putmonary Infarct. Prdmonaes wlirct 1< aba v coudittin whost anset
rosuddin Canfusion v anse beeause it s s pent-ope ratine complicition
s Jobue prcumonty i b wnd the rocntgennlogie ¢ udence ms not be

N vl U Pt wan et ssiptoms of
<hock rather than sepws
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ltelectasis P+ =~ -+ sroer
nose throatora
severe chest p1
hemorrhagic - The roentgen r1v exammation will res el a shadow that 1
more homogeneous than that of pneumoma  The homolatertl diaphragm
will be much higher than 1s the ese with Iobar preumonia 1nd mediastinal

and trachenl displacement will be promment  Atelectass 15 also cnlc)oug
tered with similar symptoms follow g non surgicl obstruction of a broi
chus but history will usually suggest the cause of the symptoms —
Aeute Fibrinous and Serafibrinous Pleurisies —\Vhen an acute pleu‘r "
anses abrupth 1t may be difficult to hnow whether or not it xalsmm;’;l:“h
lobar pneumonia  The physteal examination will show difficul t; "i e
ing but none of the phy stcal signs of consolidition such as bronehn
g The roentgen ras examumation will show the Jungs clenr
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Serofibrinous pleursss wilt ardinanb not be confused with lobar poeu-
monia because its onset 13 usually less abrupt, and its symptoms are milder
The percussion note will be flat rather than dull over free flind  Breath
sounds wall be absent, or graith diuminished  Roentgennlogicalls there
mayv be shadows somewlit hike the shadow of lobar pnetmonma but the

milarow

Duignes  Taftapiealevats atcd ety
Tuherent ety

fLI0 Nt s it dinphrgm

fat that cuch o shidow < not <tretly confined to a lobe will be peadih
appannt - Diagno tic puncture <hould e made  (See Fag 24, page (31

Frpyema  “This condition 1< more apt to present the ripud onset with a
Tigh degroc of sepats whach 13 ehuaretoristic of labar pocumonnt Roent-
genalogie ditmetion min be dificult where the emprema s uhiter!
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Atelectasis —Post-operatss ¢ atelectasts follows surgical operations on the
nose throat or 1bdomen It 15 heralded by i acute rise in temperature and
severe chest pam as 1s pneumom  Fxpectoration however 14 usuall
hemorrhagic  'The roentgen rav examination will reveal a shadow that 1s
more homogeneous than that of pnetmoma  The homolateral draphragm
w1l be much hagher than 15 the case with Iohar pneumonin and medsastinal

and trachel displacement will be promnent  Atelect isis 15 also encoun
tered with similar sy mptoms following non surgieal obstruction of 4 bros
chus but history will usually suggest the eause of the symptoms

Acute Fibrinous and Serofibrinons I lenrisies —When an acute plenrist
arnses abruptly 1t may be difficult to know whether or nat 1t 1> sect ndary fﬂ
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Serofibrinous pleunsy will ordinanly not be confused with lobar pneu-
rA, v < -ha.

©
m1s be shadows somewhat lihe the shidow of lobar pneumonia, but the
R L

. . et
mud arrow

lagooss  Left apieal eavity, atelectasislower left lobt and praty<ss e ft diaphraga
Tubrreuloas

fact that «uch a shadow 1s not stricth confined to a lobe will be readily
app,rent Dingnostic puncture should be mide  (See Fig 24, page 63)
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since emp) ema 15 often much less widespread than serofibrinous pleuris
Pneumonta will be indrcated, however, by the physical signs of bronch
breathing, mereased wInsper and voice sounds, and dull rather than fl
sounds on pereussion  Diagnostic puncture of the pleural cavity will a
n diagnosis

Congesine Heart Falure and Coronary Occlusion_—Both of these cond
tions may present fever and signs of sepsis much like those of a moderat

R

essentially normal raled

The psticnt expired of maswve hemorrh Post mortom.
sguamous cell carcinoma
Diagnosis  Carcnomn of the lung

pneumonia and occasionally there will be moderate phisical fmdmg: o\(;r
alowerlobe The roentgenclogic findings may show some lung distur} "Il‘nc i
but the shadows will not be so clear-cut as tho.e of pneumonn EE-)
perature will be wrregular  Failure to demanstrate pneumococel mt;]lgn"l‘
cant amounts, and severe respiratory and circulatory distress \u’x Olu:-
moderate lung invoh ement may suggesi: coronary disturbance  An el
ogram w1ll confirm or refute such a suspicion

trj’;;‘:;xcimtwA—Pam from the pleura n lobar pneumoma 1s Tather
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frequenthy referred to the abdomen It may | be sev ere enough to produce
The ceeasionnl
ither abdominal
st examnation
including roentgenograms of all patients with acute abdomimnal sy mptc ms
Cancer of tle Tung —A 5|nx:|e massne tumor may ocesionally be en-
countered that bles lotar pi 1 Such o
tumor bicause of the m\ldmus non acute nature of its symptoms 13 not
Iikels to be mstaken for fobar pneumont unless 1t comes to the attention
of the physiaan becse «f some other 1cute mflimmation It should be
Onsidered 1f v pneumoma behaves peeuhurly and especially if hemor-
thagie rather thin rusty sputum s conghed np - Diagnosis ean be made on
the basis of stun studies of such sputum ar by bronchoscopie study 1n
cluding biop 1 specimens
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2 6. LIPOID PNEUMONIA

SINCF the first report of this condition by 1 aughlin i 1925 Ip 1d preu
monia or otl aspiration pneumonia has attracted much attention because
of 1ts unusunl mamfestations It has been reported with frequency 1n the
larger chimes and as 1ts characteristics become more widely hnown 1t may
prote to be a more common condition than 1ts furls recent discovery would
indicate

Etiology —In the majorits of mstances such oil 13 taken orilly wnd
hence the pneumonia occurs most frequently n those groups where the
sw Ulow g mechwmsm 15 apt to be defectne nfants the aged and the
bed ridden  O1l aspiration 1s also reported m patients with™neurol gical
lesions involving the swalloning reflex

The second route for oil aspiration 18 nasal and results from the pro
tricted use of oily nasal medications Lipoid pneumonta mav occur in
patients habrtually using o1t spravs where there 13 no mmvolvement of the
glottis

In children lipord pneumoma may occur from the aspirition of 1 wide
sariety of oils _ammal vegetable and mineral _The most extensive path
ology results from the aspiration of minert oifs” In adults petrolttum 13
almost alw ws the intating agent and the yegetable oils except for chaul
moogra o1l do not ordinarls produce much reaction  Onlv one or tvo
nstances have been reported 1n which o1ls used for roentgenoscopy such s
poppiyseed a1l have been causatne factors

A so-called acute lipoid pneumonta  hns becn wdentified  In this con
dition the primary pathologic agent 1s bactera It results from the use of
nasal o1l sprays for simus and tracheal infections  The a1l droplets irnitate
the parenchymal tissue to an edematous state espeanlly fuvorable to infec-
tion and m addition probably earry the bacteria to the lung  The con
dition 15 not actually hipord preumonta

True lipod preumonia 15 ordinanily the result of the habituil wse of
ieritating oils over a period of yeus Jines howcever reports two cises
m which Itpord pneumomia apparently followed the use of nisal ouls for @
very short time 4

Pathology —The imtial response of the lung to th% presencc of ]‘l"l mT th}:e

N

alveoli 15 an exudate of Jear and polv r cells
reaction 1s usually muld  Phagocy tes appeur 1t fenne aoarders e angest
the oil droplets These so called lipophtges are the most cheracterstic
microscopic feature of this pneumonia  The droplet of ot 13 usually dis
tunetly visible within the evtoplasm of the cell The gross appearance at
thes stage 13 of a foamy white oily hiquid withm the alveolt . "

(184)
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lipophages Pulmonary arteries usually show intimal atheromatous changes
and medial hy pertrophy mn the small branches  The alveol may become
lined with & continuous cubordal emthelium

Tibroblnsty appear and gradually the inflamed aress are replaced 1y a
dense collagenous connectine tissue  This tissue closely resembles tumor
tissue except for the small pockets of entrapped oil that are visible on cut
section

Fio 91 —Lipo d poeumon s specmen R ght lung samttal scction sh wing fibtosss
of {s lower laf & and port ons of the apper and m Tdic loor

A Shovs large dialited bronchus

! Pncumome consalidat on

€ Dilated hronel ws with unsasly th okoned wall

Dagn <y Lapn 1 pnecumam and bronch ectas  Fost morten «pecimen

Sennee Mperd prenmani ¢ s crseed by the aspiration of sl amounts of
ol overa fong pertod of time the fung may show all the stages of patholopie
development sitnultaneoushy  1he most marked changes are usually 1 the
lower lobes because of gravity  The characteristic pasture of the patient
after aspiration of the ol 15 the determiming factor  In mam instances the
fesions are widespread with hpophages al o found in ateas of eotnpensatory
emphisema
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Ipord pneumona 1s rarely direct!s responsible for the death of a patient
but beciuse 1t severel modifies lung function 1t frequently predicates to
purulent bronchitrs and recurrent attacks of bronchopneumonta and bron
chiectasty

Climeal Symptems The svmptoms of Lipoid pnewmoma are apt to
come to the attention of a physicran because of their persistence rather than
becuse of therr acuteness The most common are moderttel productive
cough intermuttent feser and rither slight pun in the chest I ipod pren
monia of subchnieal symptoms or asymptom tic 1s occsionnlly suggested
by routine roentgen examinition  Severe sy mptoms of high feser and chutls
wdieate o secondary mfection  Blood tinged sputum s not unusual

Fia 92 —Tipoid pncumonit  Microstopic sceti n

I non iekar eclls contan og fat
globules marked with A

T here 1 progressiv e weakness and loss of weight  Lhert ts some tendency

for the svmptoms to be eyl Yhere the patient his dyvsphyan sev cire
strangling 1ttacks of coughing during or after me s suggests that food 13
bemng aspirited into the trachea
Physical Signs There are no pathognomome phusictl stgns of this
dise1se but in mans mstances dullness upon percussion '|’ml vanations 12
breth sounds with or without rales cn he detected l?c pres:n(fet;:c
absence of such signs 15 dependent wpon the tmount of myolvement ol
Iungs ind the location of the disease process ) ek
we which
Rosntgen ray Findings —There tre no r()lﬂltgen()lo;llt sh do !‘:W;Zﬁﬂ
ormal
ances
grad
ows which mny inelude a whole lobe  Lompen

ually coalesce into Jarge shads L e portions of the

sators emphysema may be noted at times 1n the unn
lung
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,
;

1L

Fic 93 ~Oil evtractid from the Junes of a pitint with hpod pn umoms at autop-y
{approvmatcly 2 ce
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These s1gns of Iipord pneumonin are most commonly seen in the bases of
the lung and only rarely intheapices The night lung 13 somew hat more apt
to be involved than the left  I'xcept for the gradunl atelectasis of heasily
mfiltrited areas the roentgenograph of an infected fung may show no
changes over a period of years 1f the patient no longer aspirates ol

T B A

L R

the
Fic 04 —The left lo er lobe 15 ateleetat ¢ w t! mm;wn««toryhcmpl ');clg "c:'}oln‘
¢o tophremie space  There 15 & pronounced tnang thr st 1o+ in the rgl
sith stnated shado sb los and al gh d aphragm e arro ¥
agnn 3 L pod pneumonia and hronch ectasis

Laboratory Tests —Diagnosis of lipod preumonit before mtt;;r;;: 1‘:
most frequently made by the demonstration of ol droplets wn:;;termm.x
the sputum  Conclusiy e diagnosts will depend upon I1be rltlnr\ e
tion of the oil 1n the sputum as exogenous  Since oit ¥ hllr } i’:n)rt‘('e(hﬂ;!
the pharvnx the patient must not take ol orally for several davs p

the collection of sputum specimens
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Vhen uncomplicated by secondary infections lipoid pneumonia does not
produce marked changes 1n the blood

Bronchoscopy —Bronchoscopic v1sualization of the affected passages 1s
seldom very helpful Diffuse nflimmation will be seen and some constric
tion of the mvolved broncht may be noted Hilur fibrosis mas be present
but 1ts nature 1s non speeific  If however bronchescopic aspiration of
flud from the mflamed bronch » done o1l droplets are often discovered
suclt flud

16 95 —Fiim made before the myection of tod zed ol Injection of the ol clearly
1nd eated the diagno 15 (Sce ¥igure 74 page 156)
Duagnoss B lateral bronsh arta. «

Differentral Diagnosis ~Lipoid pneumomt mav be mistihen for almost
any lung disease that 15 charncterized by irregular consohd: It 1s
most commonls mistahen for sithicosis carcmoma brenchiectasis with re-
current pneumomtis and fungus disease

Sthrosts  This disense 1 also characterized by hnear and nodular fibro-
stz However 1n stheosts the fibrosis 1s ordinanls much more"widespread
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with every part of both lungs affected  In practicalls evers instnce a
Iistory of prolonged exposure to pathologie dust can be elicited  (hee Tig
112 page 221)

_Careinoma —1t 1~ oftentimes 1impossible to differcntiate eascimomn and
lipord preumoni ton the basis of phvsieal stgns ind roentgenograms  Local
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zed pam, frequent hemoptiws and rapid phisical detemorition supgest
caremomt  Where hpoud pncumorna cannot be absolutels confirmed on
the heis of oif m the sputum and 2 histors of ol aspiration biopss maw be
neeesan to exclude carcnoma (See Tig 34, page 81
- ihely to

Sputum
njection
t to ccour
ton which
the nuthor has encountered several imes  (See Iip 93 pree 189)

Fungus Derease ~Ounly the hagher bacterivhike fungr suck as the e
finomyees penns produce the hnear fibraws tupredd of lipeid preumonia
Thew fungus nfections of the lung are most pt to e weeomp mied
cutaneous lesions or bune eroson Differentiztion when eutaneous er
oveous lenions are not present must depend upon the recogmition ¢ f
fung: or oil droplets m bronclna) secretions

T ulmonary Tubercdons  1ipod prevmema bas nat mirequenthy heen
drygncsed as tubersulosss a4 the poswibilits must be considered 1 dng
noss The demonstrition of acid fast baesih or of 031 droplets in the <putum
15 of course necesam for posstse differentiation A histary of the nee of
oty mediernts ¢ m almost alw 1w s be theited i adults wath hipmd paenne 13
and will mitig ite ygunst wrong diagnoss  (See Tag 334 page 273)

BT 10GRAPHY
Bior PG € OTasp i prcumona and g p 11 e Ano it Sted 15,
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2 7. VIRUS (ATYPICAL) PNEUMONIA

THE successfu L
monis has bnd
shown not onls t
recent vears but also by the mereasing pereentage of sirus penumontis
reported by the larger hospitals  This latter phenomencn may 1n heate
an actual increase in incrdence on the other hand 1t may merely indicate
that 2 large number of virus 18 were wrongly di ed 13 bac
ter1al pneumonins until chemotherapy underlined the distmetion

The 1ncreased attention to the viruses has alreads been fruitful but our
knowledge 15 far from complete  \uch progress has been made m the
rdentifieition of specific viruses m experiments with anmals but the fac
tors of trinsmission and so on are still speculatne In therr attack upon
higher orginisms the viruses are thought to be tracellulir rather than
mtercellular - This probably explains both their fulure to rect to chemo-
theripy and the fulure of the patient with a virus pneumonia to show
the typieal renction of lcuhoevtoss to a pathogenic myasion

Etiology —Primary aty preal pneumonia 1s the most common of the virus
preumomas It 1s often found to occur m small epidemics hence it seems
Itkely that it ewn be passed from one person to another ‘The spirudic
nature of such outbreths 15 however unevpluned and no hibntation of the
virus outside the human body has been demonstrated Mot virw es are
Known to increase in virulence as they are pisced from one crner to m
other and it 15 possible that the virus responsible for the elineal entity
primary atypical pneumonin 1s 4 normal inhabitant of the humwn throat
or at least that healthy carmers of the orgamism exist  [he disewse oceurs
prim1rly m the winter months and a large percentage of persons contract
ing the disense are young adults  The bodily f eetors mflueneing contraction
and severity and so forth are of course unhnown

Influenzal 9 md of nfl and 18 ¢ tused
by the same orgumsm It was suggested that the responsible agent vas
4 virus duning the great outbreths m 1918-20 but the respansible virus
was not 1solated and identified until 1935 when 2 hurge filtcrable virus

ubout 100 merons n dinmeter was found to produce mﬂlru'nzl m frrret:r
Like other b

to another e
Course of ar

- mmea

il
mechameal and physiologieal explunations seem madequate N
Psittrcosis 15 rather rare It 1» not as contagious as nfluenzal m; “tth‘el;:fﬂ
pretimonia although 1t may be transmitted from man to man i
(102)
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prolonged contact  The mast frequent cause 1s the whalation of the dred
droppings of mnfected birds  The virus 1s apparently rather common in
mam hinds of bards
This by no mens exhausts the hst of sirus preumontas  Mam viruses
that ordinirily attack other organs of the body seem ¢ ipable under certain
. - such
mity
due
to nsect bites 1t 15 hhels thit the pneumonic form results when the mode
of infection 15 inhalition of an ar borne orgimsm  Fxperience so far
suggests thit these orgimisms are not readilv trinsmittable from man to
man
Pathology —The pithology of all the virus puneumontis 1s strthingly
simtlar "L he chief difference obseryed 15 i degree of v irulence and mortal
Ity rates puittacosts and the mfluenzal tpes are far more virulent and hue
much higher mortalits rates than atypical pnenmonty  In other respects
there 15 hittle distinction to be made
Roentgenologic evidence pownts to the hilus s the areu fist affected
It 1s probable that the teachea wnd larger bronehi wre mvolted at the stme
time  'The 1mtil effect 1 congestion and swelling with destruction of the
cthated columnar epithelium  The mucuous membrane 1n the Iurge broneln
15 usually found to be mtact wpon mictoscoprc exanunatton tlthough there
mav be some ulcerition A thich tepictous shmn secretion 15 sometimes
found 1n meder ite quantities
The most severe reaction 1s found 11 the smaller bronchioles and alve-
oli The process probably starts with a rither bronchectatic ike swelling
of the bronchioles  The walls 1o a shart tume become greath thickened and
the 1lveolt may be filled with 2 frank pus  Occasionally masses of fibrin
will he found filling the alseol but ordinanly fibrn tsrwre The membrane
of the bronchioles 13 seen on microscopic examination to be desqum tted
as are the hmng cells of the alveoli  Uleeration ts common and t ihes place
very earh
],'he |gmsuml t1ssue around the infected bronch: sles becomes congested
- L v Ao v

pond to any anatomical divisions the disexsed arens are rather sharph
dehmuted from healths trsue  The distribution within v lobe 15 haph izird
Small areas of atelectasis or emphysemn ar( common  There s commonl a
serofibrinows flud exuded on the viceral surfices of the pleura and may
also be found betwcen lobes of the lung  The kil Ivmph nodes become
enlarged and mflamed but not purulent

At one time secondary comphications were common with a secondary
infestion of bacten frequently obmeuning the cngmiml process but smee it
has become standrd practice to administer henvy dosages of one of the

13
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nowrual IISKT for g fong time Unless however
pneumontis develops the lung will ey entually completely clear steelf A

-

R L J

I ¢ weak

Fio 97 A twenty five yeur old male complatning of headaehe fever ma

Bess and cough for thros dave © Spaturs dd s T pee e fever S

had no response on his 100-104 smking fever Very excellent response [tlo zh;ry thernps,

Physical examination was negative throughout his entire 1illness scharger

“%M'Hﬁgenogmm discloses a hary infiltrative density 1n the left hilum with
He eft Tahum

43
several hazy strands extending out from 4
Duagnosss — Virus preumon

Climcal Symptoms —Although there 1s some dlﬂ'ercncc[s ?)?ted "r‘mt)lr]:
symptomatology of the different virus pneumonias they proba] ‘lg\re“ms
dependent upon the seventy of the attach than upon thclspec c
The forms that tend to be ser erer— psittacosts and mfluenzt pneumona
tend ako to be more abrupt 1n onset However when a mlfl P v
15 encountered 1t will be svmptomatiealls indistinguishable from a

pretmont
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widely but it 15 usnally present at some time during the course of the dis-
ease Chest pamn 1s 2 common finding  Psittacoss may sometimes affect
the patient s mental faculties In mulder instances of 1ll virus pneumonias
dizziness 15 sometumes found Headache 13 not unusual - Qceaswonnlly ab
dominal pun referred fram the pleurt 15 deseribed

R L

16 08 —~Same pat ent as Figure 97 Roentgenogram taken 2.10-43 The density
0 the left h lum bas d mun shed and there s now hasy consol dat on seattered through
ot both m d lung fields

Dagnoss  Varus pne mon 1

[

In army medical centers cases of aty pical pneumanta have been rather
frequently found by routine roentgenologic exammation 1 patients that
were and remamed asymptomatic

Physical Signs —All v estigators have remarked upon the neghgible
physical findngs m » 4ot =1 v —
marked Theonls fi
moist or erwekling
Arers of dullness m
accur 11te in the dexelopment of the diseice, 1f at all
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Roentgenologic Findings —The first rocntgenolome (vidence of vrus
pneumonia 1s 1 shadow near the hilus  Such hilus markings persist but
wrregularhy seattered shadows throughout ene Jobe are most promtnent later
1n the disewse  The areas of nfiltration are usnlly clearly defined  The
shidows are soft s of close lhing fine hnes rither like a loose hall of
cotton T'ven when the disetse 13 most ¢xtensive the reentgenol gic shad
ous never achiete the homogeneits of the shadows of lobar preumont
There 15 a tendency for the scittered shadows of the ¢ irly strges to ec lesce

S e
- .
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ﬁ’;»‘\ ’/“ e
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but 1n most mstances they tre pitehy at the height of the ilness 0‘(::.1‘
stonally small arers of incresed densits, representing atelectatic trens
be secn mtermittently
In bout 75 per cent of the pitients with aty pical preumonit t;w(;h(;;ll‘
1 umlobar  The lower lobes are most commonly involved ln \\‘nl\l’-
pneumontt will hate a primary site In one Iote but <cattered
ment of other lobes 1» often seen o
Laboratory Findmgs —Normal liboratory procedures e of hnh)::::n;l
diagnosis of \irus pneumontt - The leukecy te count usn Ay rem unsy
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ar shghtls below normal throughout the course of the dreast unless there
are complications  “ome leuhocrtosts 15 often found durm;:‘l'fcme;\
= . [N -

mas The tse of these tests in 2ty pical pnewmonta 1> hmited by the frct that

hospital
s t0 ntemnogram sl vs a ] azy mfiltration yavolving the «panly miht upprr lo
There ts also a small amount of infiltration in tle nght Jow r lahe and the 1 }‘: hilum
Dagnare  Virrepn mon (B

no reictin 18 seen ordin b untit the second week of the di exse and by
the fulore to thisdate to demonstrte ans thing hke « conststent revction

Dufferenttal Diagnosis  The di @nosis of 1irus pneumonsa wilf m many
ustances be suggested by the pittent s hustcee Influenzal and aty preal
preunont1s both tend to be epidenne in charecter psittacoss will be
suspected when a pattent 1 found to have been around hinds Differentia~
tion between possible hinds of virus pneumona 15 to a large degree depen
dent upon such histortes
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1 1rus preumomns must be further differentiated from tuberculosis the
bacterial pneumontis and Loeffler s sy ndrome

Tuberculosis —Where the patient s hustory 15 not suggestive a mild virus
pneumomn  particularly the atypical vamets mav suggest tuberculosis
Differentiation cannot be made upon the basis of sy mptoms or roentgeno
logic apperrances  With erther condition the responsible organism may be
difficult to demonstrate  Apglutination tests may mndicate \lrusﬁpneu

(

situatton occurred rather frequentls in the sersice Onlv oceasionally will
Inhorators culture and ammil moculition be necessary  (See Fig SO
page 173)

Bacterial Pnenmontas —A roentgenologic examination should be s1ff
clent m almost exery instace to drstingnsh lobar from vuras pnenmonta
The denser and unbroken shadows of lobar pneymoma will seldom be
mustaken for the light patchy shadows of virus pneumoma  Brencho
pneumonta how ever einnot be excluded by roentgenologic means Inffer

1 oefller s Syndror e — 1 hs condition presents roentges MOKIC d} | £al

and sometimes symptoms remarhably bike those of mild virus pneuﬁnnma
—the pro-

thon 13 an
€ (See 12
101 page 200)
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1 osmnorniic wnfiltrations of the lung (Loeffler s syndrome) 15 because
of 1ts transient and generally symptomless niture seldom seen n ordinary
practice It1s possibly much more common than its recent discorvers would
mdicate howeser and it my become an important problem to dignosis
with increased use of the roentgen ras

Etiology —Its etiology 15 still obscure  An allergie ongin 15 indieated by
the occastonal coeustence of the syndrome and lscariy Tumbricowdes or
other parasites and by the frequency with which other allerpic rections
arc found 1n pitients with the svndrome It seems most likely that Loef
fler s svndrome 15 the product of indiv1 fual reaction toa particular allergen
m which the allergen vanes from indnidunl to indinvedual

Pathology ~Because of 1ts benign and tran 1ent nature autopsy mtenal
tearing on pathology 15 rare and somewhat contradictors  The matenal
published on the subject to date confirms 1n general the concept of the
svndrome as an allergy  there 15 pronounced edema of the lungs oftentimes
umgquely rich in egsmoplules with fibroblasts wmultinucleated cells and
oceasionall guant cells This fluid 1s oftén blood tinged duc to the rupture
of capillaries  Thrombosis of smaller vessels 1s common

- ELoat 3 '

established maximum epstnophilia just after the lungs begin to clear
‘?hmcal Sympfoms and Physical Signs —Symptoms are 4s remarked

tions  Plusical signs are alse mimmal  a few most rales and a funt dull
ness

Roentgenologic Findings —The most pronounced hindings 1re roentgen
olc g %hc\' are lm\.\ ever non speaific  The shadows may 1e numerous

shiliy which mav be marhed

Leukocytosss 13 moderate or

=R LA ecc L ol Uly the sedimentation rte 1s shightly elevated
(1)
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Differenital Diagnosis Dignosis will depend upon rapidh clewng
lung shadows and usualls the eosmophilin  (Instances of transitory pul
monary nfiltrations resembling I oeffler s sy ndrome but without epsinp-
plultt have been reported ) Framination of the patient s stools may reveal
parasites  For the diignosis neoplasms fungus infection tuberculos:s and
virus pnenmonia muat be eveluded 1 ither of the first two are unhiely to
present extensne shadows without pronounced symptoms Al of them
will be excluded by the transitoriness of the lung shadows  (Dafferentn!
dignostic pretures will be found 1n appropnate chapters )

vpow oo

LB sY L lrasyime oy P
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THE great varets of classifications thit hwe been attempted for pul
monars abscess is an mdication of the complevits of the disense  Lung
abscesses hayve been divided mto acute or chronie depending upon an arbt
trary time limut of from s1x to tw elve weehs, they may be sunple or complex

the condition will be considertbls ol irtfied if we remember that & pulmonan
abscess 1> an mflammation within the bronchus ot pirenchym of the lung
mn which necrosis and free purulent flurd 15 present and i which there s
<ome degree of cvtation It 1s not of necesstty & clmierl ntity, and the
physicran s visuahization of 1t will be clearer if he regards it as a mantfestr
tion of an inflimmaton process

Howeser our discussron here will be hmted to putrid lung absces e
Although acute non-putrid lung abecess 15 probably a much commoner con
dition than medical iterature would mdteate most of these 1bacessescw e
only mild symptoms and heal spontancousls without ever cormng to the
attention of a pysician  Oceastonally, the bactera mnv myade the blood
stream and cause septicerma honeser  Where they penetrate s bronchus
they usualh become putnid vers ripidhy

Influenzal pneumonia may be complicited by numerous small absces ¢
due to streptococeus hemolvticus  Roentgenologicalls this condition re-
sembles mhary tuberculosis

A sertons 1erobic abscess 15 the one which occurs in conjunction with or
following bronchopneumoma and smee 1t 1> s entrally an extension of
bronchepneumonia 1s discussed m that conncetion

Etiology —I or mant years numerous miestigitors tricd to est iblsh a
single or at least predomunnt etiologie ] precess for putrid lung ahseess
It 1s now generlly agreed that mfection can take plice m severil \uu‘:
A fey case reports in medical Literature point to the lymphatics as umn;(’
of lung infection  Most lung abscessea however arse heewne of the

rather frequently does or where 1t ocetirs i @ pitient with an mieulu'::"
cavits 1t 1s kel that the route of mfection 14 the direct one a pira

body or
Where the abscess follow s an operation i some other part of the
| g 15 undoubtedly carned to the lung

follows a cutaneous ab cess the infection

by an mfected embolus 1n the blood strewm It 1s also possible fr infection
and ahseess to Tesult from miury to the lung .
ag

etiologieal classiheations U rither sizdbie plvep oy ar to
lung abscess without an apparent prmmars nfection It nr;: nu;(;‘-:\ Ll
eek a further means of mfection for these, however swmee they

(202)
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vepresent a Jong-delay ed sequely to 1 primary fection whose micro-organ
15ms were harbored 1n the 1y mphaties or embolism from a pritaary infection
. . 1 LRt

A very important factor in etwlogieal statisies 18 poor oral hvgiene aud
th v ’

o

widely different results  In no surves of @ luge number (f absce ses how

ever has 1 single orgamem heen umformly found  The vanous strepto-

oot particularhy the vindans and hemolvticus varcties have perhaps

been mo 1 froquenth found  Staph lococer are wsually found in o sigad

icatit number of cases n all survevs Y usform baadh and byl welan
' ~

Where a putnd fung ahscess oceurs as the result of aspization of maten il
.

of the ongm 1l infection 15 & prth logiert problem It 1s predicated on the
s of some chimedd evidence that such abscesses are ongmalh ne
terologiealh the same as the ongmal and 1 raamy enses ate non putnd
but thit 4 secon lin and obscunng wfection « ccurs shorthy after such 1n
abscess penetrites a | ronchus

An interesting sidelight to the bacts nalogs of tlung ab cess is the fact that
experimentalh 1t has been impr ssible to pre duce the Wbscess with any single
organism

Thial nad v e . 1ot

1
N

T

t

rdnarly heep tl e prosages clear and prevent the formtion of an abscess
In experimental work 1t his been found that absces es only develop when
~ome fyrm of ateleetasis oecurs thus an theacess to des elop due to aspiration
«f contuminated material such material must partiafly block a branchu
Where the 13 le of mfection 13 embolism an infarct 1 predicated

Putrad b scvsnes veewt n ot freguenthy n the might lung Tt s Iikely

that there iy hittle predilection to a particular 1 be ance some statwties
hiow the upper fincred 1md <ome the lower  Thes are frequenthy multiple
but the relation of multiphieits to omgin  aspiration or emiv hsm 1 stidl
debated  \ot nfrequenthy 1 abscess 1 one lohe will extend acrose o
fisure anl mohe w wpcent Jole A lacation near the pleural dyy
phragmatic ar medsastin d «urfaces o f the lung 1 commen finling Thas

may 1 e due to an embolic origm or to the fact that the wfected mateml g as
very smill and penetrated very deeph
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An abscess begins as an aren of intense mammtion within an mnfireted
area of behind 1 blocked bronchus  Much s anation has been noted in the
clapsed time between the infecting process operation or other and the
tppearance of svmptoms but usually 1t vartes from one to two weeks In
some instanees the abscess seems to begin as 1 group of small arexs of m
fection that gridually cotlesce

There 15 usuilh a good deal of fibrin formation in the tissue surrounding
m abscess and this my at times rather cirewmsenbe and hait 3t In
exceptionally virulent instances the process of necross may be generl with

the whole lung becoming involyed
. e > . . " -

abseess wall progress to the chronie condition « f widesprerd mflimm it »
around « dlowly-enlarging abscess ety Chronie ibscess may exi t for
long periods of trme with only ntermittent climel sy mptoms

In a small abscess of moderte virulence the fibrotic process i the sur
rounding trwue mm be effective enongh to hmit the size of the abscess
Such an abscess man be present for vears without serously inc ypreitating
the patient  In many instances the area of fibrosts will eventualls cilafs
to some extcnt

The complications possihle to putrid lung abecess are numerous The
spilling-over of flind mwy give rise to secondary ibscesses wnd bronchiee
tisis  Beewse of its chrrietenstic loction on the perphers of the gt
frequently ruptures mnto the pleary and produces empyem1  Pleurttss and
adhesiony are almost 10y tniable even where there 1s no rupture  Metwtabe
infection 15 perhips the most serious complication when such metastass
15 0 the brun it 15 wsually f1tal m 2 very short time unless surgical tret
ment 13 mstituted promptly

Chnical Symptoms —Inst inces of vers ripid onset of svmptoms much
like those of pnenmonit hive been remirhed upon but 1t 15 the wthors
experience thit the development of symptoms 1 putrid lung abscess 1
ordmanly defimte but slon  Predromal svmptoms are usually slhght fover
and miluse  These become more distinet 1s the abscess develops € fulls
and mght sweats develop The pittent s breath becomes foul wnd there
15 foul sputum m yary g amounts expelled  In some instances the sudden
expectoration of a large amount of foul smelling pus will mdicate the rup-
ture of the et ity mto the bronchial tree Chest pun 1s & tsual svmptom
Dispnea 1s not upcommon  emoptssis accurs when blood vessels are
eroded Patients hns e bled to death when 2 Inege pulmonary yon runming
through an abscess c1vity ruptures

Thf mdications of sepsis usually remain constanth present throughout
the course of the diserse but other symptoms may vars  When tl\;re i
1 sudden cessation of sputum with continued or ncrensed sepsts th(} {mnr
chial drainage has been closed A sudden increse m the amount ol 'ﬂ(ec
often heralds rupture mnto the pleura or the development of 2 metastats

s elven here

‘.b:{:eilcu the abscess becomes chronic there will be 3 progresste # ﬂI\enu:)I;'
of the patient with loss of weight wnd strength  $tolent paroxs~my
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cougling occur frequently and the sputum may te profuse and ven foul
Y n Fat 4w w dn al mw thar e ol

rous but

parts of
the Jung to some degree dullness s often vers wilesprexd  Atelectasts
may further enlarge the arets of dullness  Rales are common  Breith
soundsmay be lessened or 1h ent over a large arct  In <ome mnstances the
accompamying plenrites s limit chest motion bilatertils

.
-
- :
AR \‘k o
y 4 Y ) {
PR el s T tf LY
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e 1 v
F10 102 A R sgefortynne ht male
Adm tted to th hosptal” n July 7 1047 itt be ¢ 13 of non product ve cough f r

the prev ous twa months th «co gh sudd nly heeom ng prod ct ve of two Lo ¢ ght cupa
daly of foul amell ng sputum t o weeks pricr toentry ~ Chll fever and «neats brgtn

Roentgen ray Findings Nocntgen ras studies will be of cun werable

the Luge shadm idicate the begmuing of necro 15 and hquefiction The
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typieal abscess begins with several of these small areas that gradualls
corlesce

In most mstances of fung abscess come connection with the bronchil
tree will be developed and air wall enter the ity <o that 2 find level v
visible  If the cavity by cough or postural drunage drais easibs 1t mas
be seen on a roentgenogram as a rarified area with a low flud level At
umes there mav be no flmd level at all  Ordiarlly fibrosis and other
encapsulating processes take plice near the edge «f the involsed area and
unless therapy or surgers mtervenes the abseess ety Wil grow unnlat

oped quite small Oc
P’I‘heq\ anations from this charactenstic dey elopment are numerous

t
castonally no city 15 ever demonstrable raentgenalogicalls 11 1T‘})1:\trf’:5
who 15 found to have a large cavity at operation or nutoﬁm ¢ There !
consderable 1 aration possible 1n the thickness of the walls o
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which may mike mterpretation of films difficult A chronie ibscess may
calafy and show prachiealls no imvehvement of the surrounding piren
chyma  Multiple abscesses are sometimes found shich are only demon
strable In bordy section roentgenologs

Afurly common vanint s the caserde  effect that may accompans a
dischargimng abscess m wiuch severul abscesses step down  from the
primary one

Fmprema s 4 furly common complicttion wnd may obscure the entire
picture so that thoracentesis and diaghastic pneumnthor e are necessan

gerv comenhit The author feels b wever that there are mstances m
which its \alue to diagnoss mav Ju ufy its st Where there 15 a large
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the jodized otl will show whether or not such abscesses are connected 28
fistulous tracts

Bronchoscopy —Bronchoscopy has proved a useful technic in the dag-
nosts of pulmonary abscess by reve ling the branehus or bronchi from which
tlf)re pu:'t:‘lenc‘ maltcrml 15 exuded, and hence the eact areas of the Jung
affore . AN LR A
up
<o
sor

146 105 —This 1s a lateral view of the patient pictured i Figure 104 Thonterlubar
«fiucion 19 unmmistakable 1n this view
Duagnosis Calerfied Yung abseess

Not ifrequently bronchoscopy will suggest a more extensive Involvement
than appears 1n the roentgenogram
Th and Th ~These techmcs will be undertahen

when em o tsion complicates an abscess
nuls when empema or effusion compheates ah AC 1 vomn tne she baee

effectts e methad of finding bacterial content than smears, but 1t takes loni!el"

The hacteria of the abscess may also be found i the blood stream " [n
addition the typical Tesponse to sepsts—leuhacy toss, mant neutrophtts
and Tugh sedimentation rate—~will he noted
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Dhfferential Disgnosis — dmong the pnmary conditions to te differen-
LR -1 of the lung
chiectasis and
ess will some-

times confuse the dingnows
T1bereulony —In spite of confusing roentgenologic appesrinces differ
entiation between an abscess and tuberculosts will crdinanly be suggested
by the patient s history  An abscess wall seldom present the drann-out
progressive development of smptoms charicteristic of tubercudosis  Ocs
castonally tuherculows wall present a Jarge easits with a flusd level that will

strongly sugoest 1 putnd lung ab ces  Che decsdng factor will be of
course the demotistratron ¢f aerd fist baodl m the sputum  The two
disenses occasionafly coetist

Carernoma o f the fung —Cyranoma man undergo necrosss and cuueatly
resemble o putrid lung ab cess or gt mas Ve oomphicated ba an Wb cess
The mereased densits of the stiidow m the hung will usually be suggestine
AMedia tnal lvmph nedes will nsualls Ve seen to be endarged  Bronchos
epy |‘n‘~\\ provade direct 11 10n of the tumor  When an abecess does et
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respond rendih to pemicllm and sulfa therapy, 2 sewrels for caremoma
should be made

Bronchogeme Cysts —Ordmarils the distinet outhines of an uncomplicated
evst will not be mustihen for an hscess shadns When « evst beeomes
mfected howcver roentgenologic distinction mn be vers difficult A
tistory of one of the etiologte factors of putrd abscess such s tonsillec-
tomy mw be ehted  Bats of evst wall may be found m the sputum
When there are multiple evsts whtch 1s not infrequent  the clearly recog
mzed shadow of such 1 evst in one put of the Jung will suggest the nature

mﬁmgnws Care notmn of the Ling §coduc ng atelectns &

of the flammatory leston in another In some mstances the nature of
the lesion has not been est1blished before surgery or autapsy o fung and
Fungus Disease —Numerous types of fungi ";:“n l‘;l::(::; ;u:m 'mi\ "

u
abscesses  The mmrgfntfh(ehseu"xbsccs: whe o funy

produice
eeested b the app
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frequent]y shon g linear myasn eness unlihe abstess of other ongins Ao
peculiir nodes may be seen in the area  In most 1nstances there nill be
<ome 1molsement of nbs and sternum and frequenth there will be <hin
{esions  Final differentittion depends upon the finding of the pithogeme
fungt m the sputum  (See Tig 100 pge 212)
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Suj puratice Peribronckial Nodes ~This conditton m degree of sepsts
putulent sputum and <o on may suggest putrid lung abscess but roentgen
my study will show the densities to be clustered around the bronchial
tree—a most unusual finding in lung abscess  Roentgenologie locitian of
th;( denstties by the use of severil positions will wdentifs them as lvmph
nodes
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LOLLIGIONIN BKIN TSt WL WHAIILQ « WL BELEU was b kiy s

Tubereuln tect was negstive 5

Coctidiordes smmalus was rubtured from her sputum and culture nay eonfirand by
y with ;h’xm “““3.'“ under-
n penpherally  See arfone
grams show the {hn w dled

on
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Bronchectasis —Bronchiectasis may be confused with lung abscess if
there are evstic dilatations of the bronchi which are filled with pus  The
locition of the lesion 1n the bronchial tree will be indicative of bronch
ectasss  The fluid will be discharged more easls  Roentgen rav studies
after the injection «f 1odized oil will make differentiation certain  (See
Fig 7o page 157}

Fmpyema —Svmptomatically this condition closeh resembles putnd
lung ab cess especralls 1f < bronehial fistul develops  Differentiation can
be made i most wstuces by a sunple roentgen rv examimition  How
ever n encysted piopneumothorin maw be very difficult to distin
guish without thorwentests Occwsionuly a ling abscess pre ents itself
at the vers edge of the costal arez with obliteration of the pleural space
Sometimes aspiration of the cauty followed by the mjection of ar will
wdicite the locatien of the cuuts  at other tunes diagnosis 1s not eertun
before operation  (See Tig 30 page 72)

Bronchobihary Fist la anl Subphrenic 1bseess —Where there 1s a bron
chobiliary fi tula or where 1 subphrenic ab cess has ruptured through the
pleurt 1t may be difficult to differentrate the conditions from abscess of
the lung  Usually 1 husteny of liver damage or a laparotomy will suggest

The eximmation of the sputum will often reveil mucro-orgamsms not
charietenstic of Jung abscess such as the entimebae histolvticn  Secre-
tions from an abdeminil organ m1v aho be it times identifi 1ble
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PNEUMOCONIONIS 13 a genenc term now generally used to mnclude all

dusts  Ashcstosis occurs when the mitenal mhaled 1s asbestos fibers It
1s prhalogieally guite distinet from silicosts  The other recogmzed forms
of pneumocomosts such as siderons anthracosts biswnosts and chal
cosis M\ be lumped together wto one group

This fatter prowp will be disenssed onhy mesdentally buenuse they are
mportant only 1 that thes may compheate dingnoss  They frequenth
gie rse to myor roentgenologic changes but thes produce httle or no
fibrosts and do not therefore imit or interfere with lung function to am
mathed degree  Unhke silicosis and 1shestows they do not predicate to
tuberculosis  Oceasionally bronchius or even a patchy bronchupneumoniy
nattnbuted to the actie p of such dusts  There 33 vome evidence thay these
otherwise Tather bemgn preumoromioes mn al o lad to 2 agher pnen
mona rte but the mech imism of such a predileetion 1f it cxasts 15 not
understood

T the diagnoss of the chimenliv sigmfic mt pneumocont wes silicosis nd
ashestosts a history «f comparatnvels bong exprsure usuilly ocenpational
and 4 matter of many vears b uwsualh discoverable  Rarebs will esther <y
costs of ashestosts be found m an indinidual who s been exposed to the
dusts fess than three vewrs A few situations wn which sificosss developed
during 2 period of months hive been reported  Vers rarely 1 pitient with
unmustakable stheosss has been encountered m whieh no history of sigmf
icant exposure to dust his heen ehaittble

Ettology ~Wificosts 13 cavsed by the inhltion of particles of free shica
inito the nlveols of the fungs m sufficient quantits and over a suffcientl
long time to produce a characteristie fibtusis The condstions under winch
this oceurs are complex A feture of prime ymportanee 1 the size of the
«ihea particles  Swnce such particles must enter the alvecl to produce a
tissue terction 1t 13 obvious that they must be qute smnfl It 15 thought
at present that particles over 5 microns in wze e not pathologie  [he
optimm reaction appurenth aceurs sath particles of one micron or less
m size

Another factor m the development of siheoss 15 the presence of ather
duts “ime du ts pirticularhy afurmnum scem defimitely to mbiut the

demanstrited  although ripidly-developiag cases «f stheoss hwve been
hlmm( m the scouring powder mdustrs  where whey du t 1 present nath
alhalis

Lhe amount of sihca mhifed 13 of eourse gmficant  However attempts
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to pre-determine the silicosts hazard in a particular industry by siliea dust
count hive not been espectally successful The standards that hiye been
setupby aro ctaia v - etiologie factors

such as th of other dusts
complicate wst regard am
ptttent exposed over a period of tune to even smtll amounts of silicious
dust as |

Asn
fictor m

cecupations in which the diseasc 1s notorious 1t scldom affects more thin
2o per cent of the persons exposed to the hazard  The attempts to account
for this v antion i mdividual susceptibilits have not been conelusiyely
suceessful I ehnumn found a high correlation | etw een silicosis and efficient
nasal pusages  Vouth breathers hinve been indicated as particulary su
ceptible to the discase  Tuberculosis 1s certunly n predisposing factor
All these things together however ire not enough to cxplain m evers m
stince why cne particulir wdinadunl contracts silicosss while another
cqually exposed does not

Asbestosis results from the inhalation of asbestos fiburs  These fibers
are wsually from 10 to 200 rmcrons Jong~much larger than the particles
of siltca dust thought to be pithogenic  1he exposure time necessars for
contriction of ashestosts 1s of course dependent upon the amount of dust
present but in general the dise1se seems to progress more slowlv than
silicosts  On the other hand the factor of mdndual resistnee 15 not so
great and the percentage of people contricting ashestosts i a particular
itmosphere will be greter

Pathology Voot of the dust inhiled of wiy Mind never reaches tle
lung  The shape of ech nwal cwity with two eliumbers connected bs a
narrow corndor remon es most of such dust and the mucus secreted by the
bronchi\l membrane 15 « flectis e 1 catching dust that gets through the pasid
passiges  Lhe aliiry action of the mucous membrine curies fareign
matter that 13 caught by 1t back to the nascphirynx

Al eol ir plingocy te Are responsible for the remoy al of such dust particles
as reach the abveali 'Lhe complete nature and activity of the phagoeites
15 only 1mperfectly understood but it 1s furly well-establiched that they are
capable of ameboid action  Thev ongmate m the wafls of the alveolt
from wlich they become detached and w inder over the mner surface ¢
the irsic  During this wandermg they ingest particles of foreign matter
with which they come 1n contact [ ventually they come to rest near &
lvmph channel opening and are tahen with their foid of dust into the
hmphatic svstem

Thus theoretic\lls all dusts that reach the alseols should eventualls be
deposited 1nto the I mph nodes and finally mto the s enous blood system
In actual fact the phigocytes frequenthh so overiowd with dust prtecles
that they become lodged 1n some part of the lymph sy stem and bloch 1t to
u considerable extent  Also in many nstances more dust 15 thaled than
can be remoted by phagoes tes the surplus lodges the alveoh ;

\ost dusts inhaled are mert and harmless and ther disposition 13 of
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Dttle pathologic sigmificance A lung blich with anthracite mav still func
tion quite adequately

Siliea dust comphcites this process by whit 1s appirently chemeal
mnitation It 1s ingested by mononuclear phagoeytes tn the same manner
as other dusts However 1t 13 toxic to these phagocvtes  This 1s first
demonstrated by an acceleration in therr actinity and a lrge increase 1n
their number finally most of them will be destroved by their sihica load
E e . '

the phagoesvtes tend to accumulate even when the dust 1s mert when it
13 silica such accumulation 13 more ripid At these sttes large multmucle
cells appear  The death of the phagoeytes with releise of therr load pro-
vides a continuous stimulation to the pathologic process  Grant cells appear
which closels resemble Langhans cells of tuberculosis  Fpithehoid cells
and fibroblwts develop  Proliferition 1s raprd  Thus the typseal silicotie
nodule 15 formed with epithehoid cells m the center of the leson wnd
spindle-shaped fibroblasts around the periphers  Grossly the appearince
of one of these nodules 15 onion ihe 1t 15 made up of whorl lthe lavers of
sear tissue

The degrce of fibrosis m 2 voung leston 15 dependent upon the amount of
silica present  The process onee begun 1s independenth continued and
removal of the pitient from the silic1 Iaden atmosphere wall not ordiranly

' 1
! ' '

L [ T '
the nodule 1v hetvy necrosis mn tahe place  These nectotie arens are
thought tobe particularls fertile aress for the growth of aeid fust baeil

Noduhization 1s ordinanly discrete and takes place thoughout both lungs
Its chief pathologic effect 1» dimimished lung eypreits - 1t 1s munh tmpor
tant at this stage of development because of the predilection 1t tmposes to
tubereulosis  Of the pitsents who des elop silicosts to ths stage 05 to 75
per cent eventually develop tuberculoss  The pereentage 1s somewhit less
where an unusually large percentage of ivert dust 1s also present

Mortality directh attnbutable to sihicosts 1s usually the result of mas-
sive conglomerate fibrosts  In about two-thtrds of the instnces encoun-
tered tubereulo 15 15 also evident and there 15 some debate as to w hether
or not some complicatmg infection 1s not alnavs present  The pathologie
Process to this stage 15 not well understood It 1y charctenized by patehy
diffuse blateral fibrosts 1n the lower parts of the lung superimposed upon
the nodules of the carher stage  The lesions are usually large and old
nodules miy be seen withim it The pirenchy ma affected becomes rubbers
und tough and surrounding areas deselop a high degree of emphvsema

it condition my result from an meufkerent blood supply due to con
strietion of artenes by nearby nodules In postmortem eximmation at
lewst the blood vessels and bronchioles are constricted and distorted It
15 also possible that the fibroblists over & long period of time result m a
systemic imbalance that leads to indescriminate production of these cells
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An acute form of silicosts 15 sometimes encountered in which evposure
time may be as hittle as three months It occurs when the silicr dust par
- 1 P .

R R | -

along the Iy mphatic trunks and fibrosts 1s general and not strictly nodular
The alseolar walls become thichened  The situation 13 actually that of
2 lung overwhelmed by fine sihiea with the 1rritant properttes more widely
diplaved than m ordmary silicosts  Acute silicosis may termmate 1 acute
tll}lel‘cll](‘lsl‘ﬂ or 1n one of the pneumoniny

silicosis—up to 200 microns 1n length  Most foreign matenals of such
large size would be prevented from retching the lung by the elliary action
of the mucous membrane but the long narrow shape of 1sbestos fibers
apparently makes this protectn e mechanism meffectine  Because of their
size howe - e
prrators |

particles
mto the lvmphatic system which 1s comparatis elv unaffected in asbestosts

[ T P

ung an Contict Willl We NUCL TesUits 11y vl 1 an
tissue  The tissue seems to have two protectre mecl
The 1
form

of the
serious 1s the appearance of fibroblasts which gradually collect almg the

tissue 1n contact with the fibers until arcns of true seir tissue develop m
patches long the affected bronchioles  Such development ts not nodulir

The parenchyma not durectly affected by the ﬁl!:)rotxc r]:rncm\ bemmei
emphysematous The typical appearance of an tsbestos lung 13 areas o
m e P, 'g}:‘- T » two conditions may both

trssue 1tself will contun

J
hansms asulible

ost> to an ncapratating degree 19 generally

The development of asbest o A mernte form of

slower than v simlar development of sthcosis Jom of
the latter disease has no :“: o
apparently continues to S

Rennchopneumoni 1 1s prohably more frequent
nd ful

hopneumont1 may be acute al
by areas of chrome wfection  There

Tuberculosis 15 a comme
o .

4nclance
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1 some shght nd that asbesty pred: ta cancer of the lung
Clinieal Symptoms —Both asbestosis and silicosis deselop over such a

noticeable  Incapacitation 15 very gradual 1n most 1nstances  C hest pan
15 characterntic of advanced silicosts or asbestosis  Where such pam 1s a
product of the patholagieyl condition itself 1t witl usually be deseribed
as tightness if there 13 2 concurrent pleurtsy the usunlly shup pleural

f
Dlal:ml:.: " Creos
punwill benoted  Irequently the patient his veough that nothing seems
to relicve  This cough wall be drv and hacking if no secandary 1nfection
4 present 1f tuberculosis 13 comnewdent the sputum may be profuse and
blood-strethed and contam nesd fist baeill - €y anows and clubbed fingers
are common 1 patients with advanced asbestous
Physical §1gns —1 hysical signs are mild 1 companon to the extensne
roentgenologic changes seen A shght general unpurment of percusson
may be noted but it 14 <15 to overlooh  Breath sounds may decreased
Lerhps the most obious feature 1s an unusual thythm n breathing with
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a tendency to prolonged exprrition In advanced cises a decrease m chest
expansion will be note:

Roentgen ray Examnation —The clssification «f silico 1s mto three
clintenl stages ante primary primary and secondars 1s actually «f most
help 1n roentgenologic diigno 15 The ante primary stage 1s difficult even

F

-~ -

L

angle
Doagnoss Sleo s grade 1T

It s

1

particuiazs wie t

+har

oh raentrenologic exammation tc

Us v ouas oy

dragnose po ittvely
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Silicosis of the secondary stage would seem roentgenologically to be the
result of the fibrotic process of the earlier stages getting out of control
and becoming general rather than localized There 18 usually 7 aret of
massive fibrosis in each lung with arc1s of patehy Sbrows and Jirge o

Te o

When tul losts 13 present 1 conjunction with silicosis exther prece-
dent or antecedent nodulizetion will be hazier the nodules will grow more
rapudly and have a greater tendency to colescence nnd there )l be more
patehy fibrosts  Distribution of the nodules will be more uneven and
cuitation will frequentls be scen  Pendergrass suggests the displicement
of the triche1 as the best indication of whether or not comcdent tuber
culosis was antecedent to the silicosss displicement imdicates the tuber
culous process to be the earlier

Ashestos does not show the roentgenologreally distinet phises of sih
costs It 1s 2 process of diffuse fibrosts visible 4s thin streaks of mercised
density which graduallv become more numerous until m the late stages 1t
presents an ppearince which has frequentls been described as that 'of

of the lung  In 2 roentgenologic study of asbestos or stheosis for tin
matter the degree of lunitation to the movement of the dryphrigm s 2
valuable inde to the degree of incapicitation
1t 15 not unusual to find the density produced by pleurts so extensne
as to obliterate the appearances to be expected 1 the lower hung field
Laboratory Studies A microscopie study of the sputum of 1 p\m:nt

either condition "

Differential Diagnosis  Perhaps the most frequent and yex mnuls pro
lem 1n arriving 2t a diagnosts of exther siltcosts or asbestesis 1 the el muln’;
tion of « non pathologic pneumoconiosis s @ possibthty Other p s 1t
1ties to be considered are fungus mfcetion tuberculosis miliry mahignaney
sareoidosis or adyanced bronchiecttsis

lr\ﬂn  athologre Prewmocomoses —1 egal del ites s to w hether & pl;lc?"
t s elon e ar ne of the non pathologic preumocomo €8 pll;'l(‘ll n:‘

be anahsis of the dust to
= worher
rea will
be The
be a rather small percentage of the dust to wme  « o« 1
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eftect of the silien, roengenologically, may therefore be modified or almost
totally masked b the other dust A patient whose lungs show almost sohd
denssty duc to anthracosts mas or mty not have an tecompinying and
disabbing, ssheosss  The distinction eannot be made roentgenologiealls

Tubercilosis —Miiary  tubereulosts 1 ch 1 by untform dister-

Demonstration of tubercle bicilli m the ~putum might only mdicate an

mfeeted sificosss  In such an instance the pattent s fistors 1s of vital impor-
tance  Carefu] roentgenologie studies will mike diffcrentiatton possshle,
since the nodules of sthcosts by the time that condrtion 14 spread undurmbh
through both lungs are much hirger than the shadows of minrs tuber-
(“\Eﬂﬂﬁﬁ Atso, the shados ~ in muli v tubereulosss are wsu iy Tess distinct
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hidney will produce a seres of fesions 1 the lungs so widespread 25 to re
resemble silicosts  Such lesions wiif however cast soft ndistmet shadons
rither like a sihico tuberculosis  Where the nppearinces are of a stheo
tuberculosis but no actd fast baallt are demonstrable the possthilits of
metastitic milignaney must be ruled out by mieroscopic examination of
the ~plumm for malignant cells and by a thorough exumination for 4 primars
growth

18 nTC mont apt to
Fungus Infection —}lx:toplasulnosw x:m] bt ls!m:l‘\("ns T | .
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Occrvionalls 2 patient is encountered with sharply outhned rather um
Jormb distnibuted shadows in the lung that are virtually indistinguishable
from the shadaus of sthcosts vet the patient will be completeh asympto-
matic  Roeutgen ray exammations over t period of time will shon no
change m size of these nodules  Recent studes indicate that these shadows
are due to healed and ealafied lesions due to hustoplsmos nfeetion
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Tur empl o in the presunt mtercst 1n fungtis d ense 15 upon the indi
sidual fungus rather thar ina § o e e
13 pecessiry tor
The varwous fung
ies and earh dt
stder mycoss 4 posstbihits m amy obseure lung dsorder
Smce mny of the pathologic fungt are endemrc or has ¢ an occupational
t}whx} lmn(h s been made of the importance of occuptional and res
{

Mycology Iungt are sunple organisms thrt reproduce by speration
They e differentrated from algie mn that they Irch chlorophul an1 thus
are wnable to manufacture thetr own foud but must ke on the ompuve
matter of a host  In mnv nstances the natural host of the fung patho-
gemie to man has not been deternuned but 1t 1s possible that esenta the e

Aany fungi ordin il considered non pathogente m1y preduce Jesions
rare mstances when condrtions are especlly favorable  The fungr most
likely to mfect the chest are istaplasma capsulatune Cryptococcons
neaformans Cocerdiodes 1o nts Candr fa albicany Blastomyees and Sporn
trichum Schen/ v nmong the veast hike fung the fsyerpdl ammg the
mold Ithe fung: and the Aefnumyees specics among the higher bucternl
forms
HisTorLasyosts 1 caused by an orgimsm that mu be scen micro-
scopscally 1n fresh sputum as round or oval cells of from 2 to 4 microns
hameter The capsules wre thin A single granule 15 somettmes seen o
the interior of the cytoplism  Reproduction 1s by buddung nsth only one
hud attached at 2 time
Instonces of hustoplismo 1 hate heen widels reported Until quite re-
¢ < xarabl fulmmating
mass rocntgen ru
eter suggest that a

wmisld and self resols ing form of the disease 15 endenue and wde-sprerd m

that arer . et

Montirasts 1 .
Candida albicans
apparenthy the on
tomwm  In fresh
as round oval or elonguted cells 2 to 5 microns w diameter Budding

(2%6)
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the fungus 1t 13 also @ rather frequent secondiry 1oy ader
Actinoyicosts 15 eused by the anerobte fefinomyees bors of one of
severn] specses of aerobie Vocardiar  Thes wvs be detected without a
miero cope s smll - sulphur granules thet upon Inicroscope examation
are <een to be composed of myeeltal flaments  The flaments around the
edges of these granukes are wrnged radi v with their outer ends clubbed
Distributon of mstnces of actmoms conts 1s world wide  The anerobic
Setinontyces borrs has heen found around the ton s and dectyed teeth of
apprently normal mdesiduals suggesting that most e1ses of 1cttomy costs
are endogenous  The varous species of Naoerdins have heent found 1 the

soul
STREPTOTHRICOSIS 15 clrssed by mant authorities 25 4 form of actan
o ) roa teoa

Due to the confusion over nomenclature and the difhculiy n distingnshing

from the mhilition of 4ir bosne spores  Monolitsis and actinonis tusss
asulls mfect the Jungs by extension from a primary focus in the mntovs
membrane of the tracher or larger bronchi  Blastoms cosis ordmamh
reaches the lung 1 & process of generalized systemic mfection  Am of
the more +rrulent fungi can be syvstemie Yhen the primary focus 1 tuty
neous 1 histors of triuma can often be ehicited although penetrition of
healthy shin by fungs 1s apprently posmble A fungus mfectx,cn m:l r:~

Since body mechamsms for resstance to dise tse e upta © P
ew ot

fungt the psieal condition of
factor in the contraction of a my

woses are typically granulito-
nophonuclear cells and fung
The smaller miceg-organisms
macrophages or giant celly Sur-

ngutfed b;
nl frequentl be sgen to be eng i be an aret of granufahion tosue

rounding the zone of necross there wilt
Cavitation s common but seldon extensive
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observed In general, the physical signs will not ndicate as severe and as
extensive a process as roentgenograms would suggest
Some of the m coses present diagnostieally sigmficant entaneous or sub-
cutaneous lestons 1n four fifths of the cases encountered A complete phys-
. P e . . 1

Fig 112 8 C age thirty three white female saleslady
The patient entered hospital mth hx%f_ury of afternoon c{svr{, x,nnlmsf, Imd ;ughl' s :‘:‘t:

of
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Roentgen-ray Findings — Diagnosss of fungus, disease cinnot be made
upon the bass of roentgenologie evanunation alone, but w many nstanees
an unusual combination of shadows may suggest mj cosis to the examiner

All the pulmonary myecoses tend to be marked by unusual lul:%r thick-
. - AT RN - \
Lot s —_—

e i L ' .
and are usually seen roentgenologicallt as single, wrregular and enlarging

¥1a 116 —Tlie 13 a latersd view of the <ame patient as in Tigure 11
turent aren outlmed by arrow
Ditgnyas  Palmonary coceidiodt ms eo 5

Radio trans

shadows, ordinariy umlobulir  Spread  from the hilus  These higher
fungr ave the onlv ones that may produce marked and extensive fibrous

‘The ather mycoses are even more dis erse 1 their roentgenologie appear-
ances  The most tvmeal appuarance 15 of rather patchs and rregular
shadows annating from the halus - Such shadows indicate i ols ement of
the parenchyma  Lung abseesses are not unusual, but they are scdom
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observed  In general, the physical signs will not indicate as severe and as
extensive & process as roentgenograms would suggest.

Some of the m coves present dingnostically significant cutaneous or sub-
cutaneous lesions in four-fifths of the cases encountered A complete phys-
ical exammnation will often lead to the diagnosis of an othernise obscure
chest infection  The examiner <hould particularly watch for irregular nod-
ulation along Iy mph channels—a very common manifestation of coccidiosis
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Roentgen ray Findings —Diagnosis of fungus diseise cannot be mde
upon the basis of roentgenologic exammation alone but 1 many mstances
an unusual combination of shadows may suggest mycosis to the examiner

All the pulmonary mycoses tend to be marked by unusual ln]a.r thick-
¢ Lo

LN}
i
and are usually seen roentgenologicallv as single 1rregulir and enlarging

T 116 Tl 313 a lateral view of the same patent as n Figure 115 Radio tew
1 ¢ nt aren out! ned by arrow
T ilrwnae, eoerud ooy & s

shadows ordmnly umlobulir  Sprend is from the hulus  These igher
fung1 are the only ones that may produce marked and extensne fibro 15

The other m coses are even more diverse in their roentger ologic appe sr
ances  The most tvpieal appeatance 15 of rather pitehy and trregulyr
sha lows emannting from the hius  Such shadows 1ndicate myols ement of
the pirenchyma Tung ab cesces are not unu wal but they are seldom
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observed In general, the physical signs will not indicate as severe and as
extensive a process as roentgenograms would suggest.

Some of the mj coses present diagnostically significant cutaneous or sub-
cutaneous lesions m four-fifths of the cases encountered A complete phys-
ical exammation will often lead to the diagnosts of an otherwise obscure
chest infection The exammer should particularly watch for u-regu]ar ncd-
ulation along v mph channels—a very f 10n of cocel

kic 115 —8 C, age thirty three, white female saleslady ts
. The patient entured hospital with hmm, of afternoon h-ver, malarse, and 'r_mzht sneats
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toentgen ray Findmgs —Diagnoss of fungus disease cannot be made

o1 Yhe bass of roenigenclogic examination alone but 1 wamy wstances

unusual combination of shadows may suggest mycosts to the exanner

All the pulmonary 1y coses tend to be marked by un‘usual hilar thick
T o

1 are usually seen roentgenologically as smgle 1rregular and enlarging

F1a 116 ~T) sualiteral v v fticsamep t ntasin Fre 115 Rado trune
2nt ana out ned by suros,
Dagnory  Pulm nary eoectl o dot yeo %

wiows ordwanh wdolulir  Sprevd 1s from the hilus  The e higher
mgt are the onty ones thit may preduce marked and extensn e fibrosis
The other myco - are cven more diverse 1n their roentgenalogie appar
nees  The most 8 pieal appearance 1s of rather pitchs and srregular
redows emamiting from the hilus — Such shadows mdic ite v ol ement of
he parenchymt Tung 1b ces es are not unusutl but they are el log
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cutaneous lesions in four fifths of the cases encountered A complete phis
1cal examination will often lead to the diagnosis of an otherwise obscure
chest infection The examiner should partieularly watch for wrregular nod
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Roentgen-tay Findings —Diagnoss of fungus disease cannot be made
upon the basis of roentgenologic examination alone, but 1n many nstances
an unusual combmation of shadows may suggest mycosts to the examimer
All the pulmonary mjycoses tend to be marked by unusual hll‘:r thlcl\‘

- Vv N L,

. . P 1 L .
and are usually seen ruen‘tgenologm\ll) as single, wregular and enlarging

F1c 116 —This 13 a lateral view of the <ume patient as 1n Figore 115 Radio trans
Incy at area ontho d by arrow,
Thignoss  Pulmnnary eoccrdiond sy coms

shidaws, erdinanty uotdobulw  Spread 1 from the ilus  These higher
fun are the only ones that may produce marked and extensive fibrows

The other my co~es are even mare diverse 1n their roentgenologie appear-
ances  The most tvplenl appuarance 1 of rather patchy and rregmlar
shadows emanating from the hilus  Such <hadows mdicate 11 ol ement of
the partnchviny Lung aliceses are not unusual, but they are seldom
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observed  In genernl, the physical signs wall not mdicate as severe and as
extensive & pracess as roentgenogrims would suggest

Some of the mcoses present diagnostteally sigmfieant cutaneous or sub-
cutancous lesions s four-filths of the cases encountered A complete phys-
1c1l esamination will often lead to the dingnosis of an otherwise obscure
chest infection The examner should prrticularly watch for 1rregular nod-
ulation along v mph channels—a very common manifestation of coceidioss
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large, and 1t 15 rare to find them multiple One or twoina * bronchopneu-
monic” shadow is 2 usual finding. They are usually thin-walled Dramage

of such cavittes 1s not established readily, and so they are wsath fiteq
P M

with nhe and naanns

o
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LuLuUILILIE SKID TLst with Undiuted bmth antigen %as strongly postive
tive ,
g:ynm‘;l\:;:ﬁ::\x:fu: e‘ﬁsl cultured from her sputumt and culture was confirmed by
. dow indicated by the ar-
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Laboratory Tests —DPositine diagnows of a mycosis requires Liharatam
e .

v, dde oy vy culture or ammal moculation, a procedure undertaken
only 1n well-equipped laboratories

Some care must be taken 1n diagnosts on the basis of [.abv:u'.awr,ytﬁndm“[.::t
The frequent presence of aspermillus m thedlzbnr;;ur) asmz}cngenlr::zem
nsg
may easily mulead Actinomyees and Candida albica
n gml czn) ities and sputum without being pathogenie hIn sz:\:(;x‘el ::g;eanceAs
bronchoscopic aspiration directly from infected bro;nc 1 lhs e
diagnosis of my costs 13 Justified only when pathogeme fungs ha

1n the sputum repeatedly
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relable diagnostically  Diagnosis can onhy be made by the demonstration
of one organtsm or another in the sputum but there w1l often be indications
of one or another condition  Fuberculosis does not present the pronounced

hilar

v the

with
larger and more numerous cavities  None of the fungt are apt to present
the extenstve fibrowis of tuberculosts My cosis wall frequently be mdicate [
by cutaneous or osseous metastasis  (See Fig 136 page 275)

e Reentgenograms will show densitses more h n
malignaney than the densities associated with mn coses ordinanh and if
they are taken serrally they may show these densities gra lually enlarging
Howeser nearlv malignaney a roentgen ray studsy 1s not an nfallible basis
of distmetion

' £ aght
Tem
’35)

ab

pemaillin or sulfa therapy My costs muy be suspected when parenchymal
ol ement 15 vaguely defined and when hilar thickening wnd hmph node
enlargement 1s pronounced  Histors 1s mportant to diagnosis  (dee Fig
103 page 206 )

ever bronchtis progresses in spite of modern therips a search for fungt
should be undertaken

Bronchicctasis 1 ungs will not ordinarily mimie the elassic menz"enﬂ
logic appearances of bronchiectasis since 1t tends to ero le the p"?;ic ‘)-m‘::
to @ greater extent However a fungus can easily be superimpos 1;P°
an alreads estabhished bronchiectasis  Such a condstion can onls be diag
nosed by finding the orgamsm in the sputum repeatedly  (See Pz To

age 157
P %’enruma)nm Tungus di ease 1s not apt to be mustaken for Jobar pneu‘
moma but 1t has been diagnosed as bronchopneumomia or 15 ”t:;';'g“n
prieumomia Persistence of svmptoms beyond ams normal expec sulace
for pneumoma w1ll suggest mycosis Care must be used m dm{:{nm‘lia e
the oreamsms of exther bronchopreumonia or myeosis may be ound in the
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32. HODGRIN 8 DISEASL (Hopanin's Lanrnowva)

Hop ki » diserse 1s 1 gener lized condition affecting at times almost all
parts of the bodv  In perhaps three-fourths of the mstances encountered
the medastinl lvmph nodes are affected and about one-fourth of the time
the disewe presents pulmonary lesions

Because of the confuston that exists at the present time 1 the defimtion

concept of neoplastic ongin has been diseirded by most authorities al
1al Lot el oruh Lo T+ w

ta ol

X
basis of the influnmators niture of the tissue changes to seek a virus «r
bacterium 1s agent 1o date no such agent has heen establish

Pathology  In 1 great mnjonts of cises evidence of Hodghins dren e
15 first noted 1n the cervieal lvinph nodes  Autopss findings however mdi
cute thit the di cise mis origite m c ther nodes with some frequeney
- ** 15 inincrese m lvinphoey tes

acteristic development 15 an

uch Al o become greutly en

v A e

1

1

mamn discrete
Fibrosis appeirs very ewrly and may replice other strm‘mr‘es rpidly

Commonly the visceral orgins are tntofved by eXtunston cot g e p?
channels Rarels rupture of the Jymph node capsule tahes place The
lungs <pleen and idney s are most frequentls mvaded  The most con}moln
pulmoniry mamfestation » no‘(llular ‘\\’hen 11 ceral orgins are involsec

afic tlood and bone mtrrow
to the visceral organs 1s other

Te vara netanees Hodzhin s disease 15 termmated by a true hmpho-

(238)
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pitient becomes listless  The jagged Pel Ebstemn fever chart which
Intersls of normal temperature gradually become shorter 1s most sigmifi
cant A generthized pruritis 1, very commonly noted

Physical Signs —bsuperficial Iymph nodes ¢ often e palpited when
they are not visible  In Hodghin's granuloma the spleen and sometimes
the hver can be palpited  The abdomen may feel spongs and be swollen

There are seldom any phy gieal signs to be eliested from examination of
the chest itself  In rare mstances the Iy mph nodes tmpinge upon 1 bronchus
so as to produce atelectasts or emphysema the usunl phvsical signs of these
secondary conditions may be poted

Roentgen ray Findings —The most charictenstic findig mn a roentgeno

myolved but almost s s the process 1s much more adyaneed on «<ne
side thin on the other  There 15 seldom pronounced mediastinal displace-

ment
- '

This oceastonally produces atel with subseq; bronch
C auatation probably indicates a coexistent infection such as tuberculosts
although cavittes huve been found where other infecticn was not demon

strable
a 1

Laboratory Tests  \nalveis of the bloo 1 1s of httle dingnostic Yalue
Anemua to some degree 15 & very common finding in Hodghin 3 granuloma
but 1t s 2 tendency and not a diagnostic criterion  Otherwise the blood
findings mav be extremely vanable

Diagnosts depends upon the recogmition of characteristic tissue chinges
m 2 biopsy speasmen A lymph node of moderate size not prey soushy ir

Tathology
Gecassonalls bapsy of the skia «henr peurttss 13 present may show tspie
al Dorothy Reed cells , ,
i!
B P oo hardness of palpated nodes and

T ymy hosarcoma may be suggested by
tenderness but dsfferentiation 1s positne onlv upon the basts of Dbiopsy
studies Treatment and prognoss of the two cond tions re essentiilly the

See INg 51 page 108)
sarg;ran(w Lymphatic Let kenna —Thus disease will ordinarily be in licate !
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by vamsnath ngh lymphocyte counts m analysy of the blood The en
larged Ivmph nodes are apt to be fused together and pre ent microscopt
cally a umform lymph structure

Tuberculuses ~Tuberculosts of the lymph nodes may be extremely diffi
cult to distinguish from Hodghin s disease  Both present caseatmg ne
crosis  Tuberculosis should be suspected when single nodes are myvohed
and when the shin over the nodes 1s mflimed  Hodghn s disease reacts
moare readiby torradinticn  Differentin! diagnosss depends upon faf oratory
methods—the demonstrrtion of aad fast bactll or Dorothy Reed cells
the leston  The diseases 1 ot infrequenthy coewist {See Fig 131 page 27%)

BIBF IOGRAPHY
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338
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Ternes § € Ja xson H JR and Pagser F Jr 1t ologic relat an of co nopt 1
LRC:(xo(don phenomenon 1n Hodpk nsd serc Am J M G 195 27 1938
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o0 er-dxstentmn An inherjteq aheola “erkness |5 frequenth Strongly
Suggesteq by familya) hxstor;s In Dractice although either chronye over
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misunderstood  \o concenable chech vahe arrangement cculd produce
Vo ot o -

ritation caused by the emphsem even without an enginal exerting agent
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Differential Diagnosis — The most important diffirentiations to be made
1 o dagnoss of pulmonars emphysemn are spontaneous preumothorax
brenchial asthma lirge lung c1vities evstie or tuberculous pneumoperni-
toneum and diphragmatic hernin

Spontanecus Prewme thorax —This condition may be mistaken for un
lateral emphysem  Such a diagnosts will usually be contraindieated how-
ever, by sudden onset of svmptoms pirticolarhy dvsppea & stors of
antecedent physical strain may or mav not be ciated  Lpon ispection
dustortion of the chest wallis not wsually prosunent, sithough there mav be

-
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Bronchial Asthma —This conditton ma be suggested when s patrent with
b pertrophic pulmonary emphvsem« presents limself Both conditions
are characterized by chrome dvspnea and a protuberwnt chest wall The
asthmatic 15 much less apt to be well hed than the emphvsemous
patient  Although the dvspnen in both mstances 1s aggras ated by phy sical
or emotional disturbance the dyspnea 1n the asthmatic m such cireum
stances 1s much more pronouncedh an  attack A pronounced wheeze
frequenth charicterizes the asthmatic particularls durng an attach
Asthma 15 iccomp nied by emphysema but 25 seen roentgenologicalls 1t 15
pitehy and transient

I arye’(llrltu's —Cavittes mv, be difficult to distinguish 1 some m

I -

and evidence of disease proce 3 1n other parts of the lungs Longenital
cysts are also sharply outlined  Acquired ur evsts are perhaps the most

92 and Fig 102 page 200)

Puenmoperitoneum —This cwn alnays be distingushed roentgenologic
ally though physical examination m1y be coufusing by the j rescnce of
the diiphragm high mn the chest cavity  the reverse of the sitution
emplrisemt  (See Iig 43 page 95)

Diay kragmatie Herma —Diaphrigmatic herma ean be differentrated by
mtroducing bartum mto the stomach m addition to a barum enemr  The
roentgen ras film v ill defimtels show that the air pochet 1s m the stomach
or bowel The fact that the ur present in unlateral rather than 1 ilateral
also helps to distinguish this condition from emphysema  (See Tug 39

pge 91)
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3 4‘. NON-PARASITIC CYSTS OF THE LUNG

ConsIDERABLE literature his been published on the subject of eysts of
the lung since A R hoontz deseribed this subject m great detarl i 1925
1t 15 now obvious that i spite of 1ts compratnv el recent description the
cyst 1s a rather common lung anomaly

Euology ~DMost authorities now agree that 1t 13 mpossble to demon

, 3

likewise conclude that there 1s no reason to postulate a single ongin

The genesis of the congemtal lung cysts s still debated  Sauerbruch
thinks they develop as 2 result of 1 bronchus or broncht being ens eloped by
pleurs i prenital hie the size of the resultant cvst would depend on the
size of the bronchi nsalved  Some hwe advanced the theory that the con-

In an mstnce where a } hus fails to attain complete devel t such
Ao T ' Ontheotherhand some evsts
! o seetn to represent develop

n 1
' ' ' I ey seem to occur when the
broncht develop normally but the alveolir tissue beneth does not the
resnbting lirge air sne becomes a ¢yst A ssmilar situation: but one in which
the lung trssue 15 onh 2 bittle short of complete des elopment my passibly
account for some cases of congenital bronchiectnsts
Perhaps the simplest explanation for most congenital air evsts 15 exsen
tilly the same as the explanation of the acquired cvst for some rerson 2

partial obstruction of the bronchus with \afve action custs thit permits
the 21r to be mspired but not expired  The const intly mountng pressurc
) 171 co o law 1 gtan la th o alveal r 1 sue be-

esta
force
istie
' A tha aree

¢~ ymber of abnormaf conditiofs
1c description of eysts 13 found
T Holmes Sellors of London

Acq tred Dilatatio s

Cor geratal Cysts
b drty Jmng pertape
Smooth hn ng httle contents unless mfected Rough drty Jom yelan
1 Coluranar pithel um  shows
Qegular colummar epit el um unaltered by malder Cofumuar, wpitelum shows
deirern ol e Mceration metaplss a and for-

mation of granulation tssu¢

(200)
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Camgental Cysts
Pred | +tion for patts of the lung not affected by
scquired 1uons ve  subglural areas 1 hes
Aprecs

Telationahip to the hnt and dircetion of ur tubes
not ohvious

Cyaty vasit e wn ept ersest { v

Acquired Dilatations
“ore centrafly placed with »
chstnf ytion that tonds to be
unaform over 5 lobe or lobea
partieuarly the lower

Tien the 1ne of normal t ron
chial anstomy

Dulatation starts in the fu1
form manner and tends to work

d wa the tronchux

Sroall {ronch pulld out stra ght 1e U fumen
of te fube enn be seen as a straight o annel for
s 4 «tanee 0 one MCToRcope fiel

“malt air tubis an probally
tortuous an i arc not scen over
\\n{l\cng\h M ARY muerosc pie
el

Tung cvsts may be sohtiwy or multple the former condition 15 most

distinetion on

wse the eharie-

. » s mn be

tnoath or nbbed with septal timsie and rarely a e1st 1 encountered that

tius i nafl <o infittrated as to resemble carcinoma The pathology of evsts
of the fung 13 obyviously extremely vatiable

Ay bifote remirhed i most evsts 3 connection of some sort with the

bronchnl tree ean be demonstrated although the connecting bronchioles

aoreer Wl @ R a0 LR sQouy pike

Thus rareed pathology seeims to the author conclusine evidenes of 4 muls
tiple etwology

Clmacal Symoptoms  he diead mamfestitions of a condition found m
such disersty ate of course themselves diveare Tt is poswable that many
©uts are avymptomatie unless eomplications cecur In many anstanres
<yt are dunonstrated 1n the course of routme chest roentgen v ¢xamma
tioms

The most s pic il group of ssmptows arc found 1n children or infants with
eongenital lung (sots such cases are guite often marked by attacks of
dyp neranl v inoss ¢gsed by mednisting) daft These ssmptoms may
veeur simph beenuse of the large size of the evst  Quite often & tenson
reummothorax resubts when 4 evstie rupture occurs

A st fitled wath fined ma cwsc bd patn eough dvpanen and prhips
urulatory distnrboanees generally «f moderste nature  An extremelr
Yarge evst filled wath air ne o manifest itself only m agns of decreased lung
capaeity

o wfeeted cvats the sumy toms will depend on the tvpe of infection and
the foeation

Physical Sigos  Thyaienl wpis i the e of amall mnltiple evets are
oftentime entirels Iaching  Sometimes n ~uggestion of fibrowd changes can
be eliested s perenssich Inthe ease of alarge exst of cour-e the examner
can detertune the presence of an ot ot hautd flled pocket within the thet~
acic enge
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Roentgen ray Findings ~The recognition of & lung ¢y st that 1s not com

pheated by a secondary nfection depends very largely on roentgenoscopy

An air ¢y st wall appear as ¢ clear area without the normal bronchral mark
ngs through it nd i wall be thinly and isregularly outhned When small

multiple ¢y sts exist the appearance may be rather Iike o honey comb  Mul

tiple evsts may be grouped around the tracheo bronelnil tree or chustered at
the junction of Jung and pleura rarely they are seattered regularly

S

o

Z%Lgum s Cy tsof tielung and a r ght spontancous preumathorax
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Fia 126 —Sime pat nt ns Figure 120 aftor injection of uxhized ol into the ploural
apacr ot han the ey stie walls are otthned by ol and als the odge of the liag, et
eating the extent of the pnoimott orax at the ling ape x

Durgnesss Cystsof the himg with spantanes e pneurs sth orax (Lywed 1)

1o wa P . . .

toentgenogram without 1t pethaps mereh suggested mav mdicate the
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bronchus lerding mnto the cyst  The fibrous bands that often trins erse
large evsts can be seen distmeth  However, sometimes a tracheo bron-
chial injection w1l not penetrate the cyst Whether or not the exumner 1s
Justified 1 myecting onl directly mto the cvst 1 such an instance 1s debat-
able It does offer exact information, but some shght nsk attends such an
operatton

In the case 0"
reveal many of
ts totated throu
reveal mans more of the bronchi and cysts, and a furls 1ccurate picture
of the extent of the abnormahity can be obtrned

Bronchoscopy —This method 1s not ordinanly helpful to the diagnoss
of lung evsts  Sometimes constricted broncht may indieite the nature of
the abnormality and rareh the reason for the constriction will be seen

oo v ' n

Frc 127 The hermation of the stomach 19 well outhined by banum and air

Diignosis  Diaphragmatic berma
In some mstances the bronchi tree adjoinng the evst may seem to be
without bronch

Thoracentesis —This procedure 1s of value  Sometines 1t 15 used ta
dramn an infected or flnd-filled ety for dragnosis more often 1t 13 used
to determine the mternal pressure of cvities filled with me Pressure at

the atmospheric level mdicates a cyst with a connection nto the
or near the atmosphen - 1ding that excecds

check valve 1n the

! - . not be called upon
N ) i & secondary -

fection ‘The exammation of a specunen ol st u us of a cvst of coure
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completdy esgablehes & duguons hut the un walls of th grovth and
the danger of «pontaneotis pncumnﬂmn\( ordnaniy mahes the tatang of
such @ tissue section madvisable

Dafterential Diagnosis —In the ifferential dignosts of congemtal and
sequired € ta «f the lung the examiner must conswler the p(N\b\h(\ of
duiphragmatic hermia tuberculous canties of the lang cmph\:cm'\to“s
lebs spontaneous pnenmulhnr“ echinococcts cvsts absoesees of the lungt

vt ean aanalh be made with some cortamts 13 rmmgcnngmp\\\c studs

h

tomchand Al mto the jarge bow el 11 Anphimgmatie hermiis present
the banum aill outhne the <tomach and the larse Howel above the dut
phrign

Tul ercutous € arities = X tuberculous €W )y presents & el appn
ance on & Foentaen s film 1ts outime wilt be srregular and ita walls much
thncher thmthe © Maofacyst In wditon ubercalous leaon> can almost
oy arnibly he seen other prts of the lung PDistinetion €0 be made
further on the fass of the patient fustors and el s mptoms The

nee <[ tubercle bl m the sputum 18 8 decrave finding put 13 Nt
at all conclu-nt since tuberenlons infection WY W (-ml\cldcnl'\\ with the
lung evet (e Tig 40 page a2)

1 my hysemat et Blebs —Toth the leb and tht hully e formed Y the
rupture of pulmenan el the former honever e~ults shen the tasue
hrw clowe to the oute? edge of the lng f ad o ruptures 1 the pleura 1t
m eih be mstahen frre Hully «ince 2 hulla will dustort the nters enIng
heoh i min e ™ s project nto the pleurs (See 1z 128 dran g )

PN W of differents R the tve conditions By creating an
e me that the wir <pee of the sac

o proceslure 1o <t lom 18

the mular dape of the bullx
" \tRCenORTAM (e Fig 41 PIFE

)

pontancont Preumothorat \ pncnmm\mmx often Tesults from the
rupture of 3 (vt and the conditions are wmetimes nd to Afrentiate
Tepcated attacks of o o repirtons dutress el ndieate @

t mothorie In® roeptgepnEIm the adbesons of a poeumo-
o 1+ 1a vt an oune \n arti-
. v e lenct

af &
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1d has ruptured 1t may look much like a non parisitic cyst partialls filled
with fluid  Differentiation can be made on the brsts of sputum tests
ruptured hydatid cy st will almost alwavs secrete mto the tracheo bronchial
tree o thin elear flud contaiming the charactenstie scolices by winch 1t
reproduices itsell  (See Iig 82 page 160)

28 —A schemat ¢ dra v ng showmng cnlarged ves clea m the lung represent ng
vafymngls\zes of bulle In A ‘area’\ reprevents an upruptured blet . In' I th  bieb ! as
ruptured produc g a epontancous pneurmothorax
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Abseess of the Lung —The sevcre chmeal symptoms and the history of
previous pulmonary infection will serve to distingursh this condition from
the cyst  If the cyst 1s infected, honever, 1t may be imposaible to differ-
entiate these tno conditions  In this <use 1t makes httle difference since
prognowts and treatment are the same for the two conditions  (See Iig 102,
page 205 )

Bronehectatic Caritres -ll thecyst 1s mfr(tcd it will likew e he difficult
to distmgush from § The condition ean
ususlly be determmed by roentgenographs following the mjection of 1odized
otl, and agam the question of origin 13 ununportant to treatment

A further posabilits of confusion exists i the stmlar congemtal ongm
of a form of bronchiect 1515 and of a form of congemital eysts  (See Nig T
page 136 )
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1d has ruptured ¢ may look much ke anonmarac+ . . 1
with find Tl )

LU evuy

FIG 128 —A schematie draming showing enlarged veacles m the lung representing
yarng mzes of bulle  In A grey \ represents an pi bleb In B the bleb has
ruptured producing a spont, Pprieumothorax
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1bscess of the Lung —The sesere clinical svmptoms wnd the history of
previous pulmonary infection will serve to distinguish this condition from
the cvst  If the cyst 15 mfected however 1t may be impossible to differ-
entiate these two condrtions In thns case 1t makes little difference since
prognosts and treatment are the same for the two conditions  (See Fig 102
page 205)

Bronchiectatic Carties —Ii the cyst 15 infected 1t will lihewise be diffeult
to distingmsh from bronchiectasis  The bronchiectatic condition can
usually be determined by roentgenography followmg the njection of 1odized
ml and again the question of origmn 15 unimportant to treatment

A forther possibility of confuston evists in the similir congemtal ongin
of a form of bronchiectisis and of a form of congenital cysts  (See Tig 74,
page 156 )
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3 5. THE HYDATID CYST OF THE LUNG

iue hydwid or echinococcus evst 1s refatively rare n North Amerter
although exch year a few patients afflicted with the parasite present them
selves to the lurger olmies  In all but a few instances m the past these
patients e been immugrants from the countries where the dmease 15
common—Italy Austriliv or Argentmr A Inrger mordence among the
natre population ean be evpected i the next fow years however due to
the number of trmed seriices personnel stattoned 1’ these countries during
World War 1T

In spite of tts frequent occurrence the posstbility of 2 hydatid evst
should be hept i mund m making 2 dragnosts It 1s readhhy confused with
other lung diweases and its nature 15 such that treatment under mustaken

1 ths cogntre beerise of the ua
aenta echinococcys  The fulfillment
of this evele requires not only 1 stochrmsing situation but one 1 which
samitry conditions with regird to hutcherning are much more Jax than
ordinanly prevails wn thes country  The evcle starts with the ehmmation
of the ovum 1n the feces of a dog Jachal or nolf  These o1 must then be
ingested by sheep or less commanly cattle or pigs The vvum then m«
tures tn the viscera of the sheep and the ¢y cle s completed when the dog
wolf or jackal eats the mnfected y1scera so that the parasite 15 1gun lo Iged
n eanine mtestines
\lan becomes infected by the ovam from the dogs feces It 1s now
generally thought that thus infectton must be through the ahmentary
system  The aeids present 1n the stomach dissohve the envelope i which
the ecinnococetts Inrva 1s enclosed nd it starts to gron  Probibh the
echinococeus remains 10 the alimentars tract until st gets to the fuer

because that 1s the site of an oserw helming percentage of the cysts found
7t entlocation

to indicate
vosa

:
wsm begins to feed on surroundmg tissue and grows tap ue
there 15 only a single cvst although tno or more may be found Veny
rarels small evsts of ¢ umform <ize will be found sCﬁt';gred rather ey ex;:\
d the periphery of the lung Multiple grouped ¢vsts are usually
ot © penpeR A a-et Danghter e sts ocour to the hvdatid
bods but no true daughter oyst has

Vs

& a thin clear alhahne fud with 2
15 It contatns sochum chlonde glu

(208)
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D} WAL UE €Y SL I REPLUULCEd
This flurd 15 enclosed by a germmat laver of tssute which forms the brood
capsles the scolices and daughter cysts and s apparently the wgesting
mechant. m for the orgamsm It 15 quite thin In 2 cyst of a0y size this
faminate § membrane 1 tuen enclo o by + tough white membrane nhich
aceounts for mans of the charactersties of 8 hvdatud evst becruse of sts
resistance to } ietenis and drugs
The final phase of evstic development m man may tahe amy one of sev
eraldirections Rareh the evst will grow so slonlt as to allow the adsen
titious trssue aro 1n L1t to ealaify and thus kull the evst Tl ecvst degenerates
B
3

neoysly in thes e1se the adi entitious tsue becomes fibrctie and shrmks
tnto 1 Jesron much hike that « f tubereulosts The most comrmon end howeser

tecome quite large and remun asymptomatic The first apperrance of
symptoms often follows the sub idence of another acute respiratory in
fection  Cough and a shght hemoptysss e wsualls the earliest indieations
of the abnormalits  Pamn 1 not uncommi n 1f the {leura 1s myolved and
it m be referved to other parts of the vi cer A large ¢yst by mere size
may produce dy psner

The cust frequently fiest cames to the attenton of the phy 1c11n when ot
ruptures  IF the ¢vst 15 small an 1 located near < Irge br nchas the flud
and membrane max both he eoughed up an 12 spontaneous cure may result
{hig oceurs tn o surprising number of instances  In v myonty of ev oo
however mare or less sertous symptoms ttend the rupture of the cyst
tniphilast  charactenized by cardite disturbances paroxa mal dypsnea
prurttts cvanosts etc 15 vers frequent and m some cases it s fatal ke
degree of sevenits of the anaphylatis bears no relwion to the amonnt of
o

wealle ehot dallness 4o Satnes deperdhng on e vt noof Ahe ovst to
the che twall and indieating certamhy awge am unt of flnd m the under-
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VWhen a bronchus has been eroded as mentioned ewrher, certan very
tupieal roentgenogriplne appearances are noted  The first development
15 2 thin lager ¢f air visible around the top and sides of the cvst This layer

Al

o mene Hlacam w b mofdlnn bfmmitand o bt
degeneration of the cvstic wall continues until 1t collapses . roentgenogram
wil daearnMeh b . e st A . 1

Unless 1 spcntneo i cure 15 affected or unless there 1s surgical inter-
vention an hvdatid evst which 15 ruptured almost mevitably becomes
mfected anl devddops the typical roentgen ray appearances of a chronie
pultmonary abscess Rarely multiple secondry cxsts result from such
rupture at the site of the ongmal cyst  In 1 few cases rupture of 4 lung eyst
may vesult n secondnry metastitic eysts 1n other parts of the body which
may be discorered roentgenographically

‘Lhe rare rondition of e daific tion of ady entitious tissue around a slowh
growmg cist 1> readily xlentifinble by roentgenological me s since ths 1s
one of the few mstinces of lung ealatficits n encountered and the thick
crele 19 unmistihable  Patches of ossificatscn may 1o be seen in such 4
arele «ccastonlly

The examiner mn hwe some difficulty i locvting the evst as to ats
presence i the lung pleura or duphragm  If at v powsible such
distinetion <hould be made on the basts of physieal signs an 1 roentgeno
grims  Iateral projections will be «f particular help  Becau e an hydatd
eyt s ey ruptured ind ecawse mipture wan be attended with such

eninophil count 15 not present in the blood when the evst 15 dead or infected
but 1t 1s vers often found so long as the cvst 15 alive

‘The Casout wtradermnl test 18 the most frequently used laborators test
when hydatid diserse 1 suspected  In thus test a small amount of flwd
from ndatic evsts 1n sheep 15 mjected into the foreirm of the patient A
positive reaction consists of o rared wheil with outrunper reaching its
full development 1 about twenty mmutes with a second1ry reactinn some.
hours Inter of eowmophibia i the area with sub-adjacent induration
i_\m-m and :ﬂmmns «v that a positive reaction indicates 2 evst about

T uon Lest runs dennite conelu 1ons ean be drawn
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1s found mixed with sputum 1t will ver\ often be infected and its ditin
gushing charactenstics obscured  Direct aspiration of the flud should
never be attempted stace the anaphylavis earlier desersbed often follows
such asprration R
Bronch —AlL hoscopie examination will ordinanly be of Iittle
help m diagnosing an bvdatid evst  If the eyst s large evidence of the
displacement of the tracheo-bronchil tree and other orgins may be seen
and if 1t 1s ruptured the ulceration mn the bronchi may be noted

Differentral Diagnosis —Perhaps becanse 1t occurs so rarelh m this
country that physicians ful to consider it this cvst has been diagnosed at
one time or Another as almost every other lung abmormahts known
Barrett and Thomas ey en report tno cases m whch the ra b of echinococens
amaphilans was mistaken for measles rash  The hvdatid evst of the Jung
and pletra 1s most frequenthy mistahen for a carcinoma or bemgn tumor of
the lung an encapsulated empremn aortic aneurysm tvprer] preurnonia
pulmonary tuberculosts non parisitic evst tuberculous pleuntsy with
effusion and a ruptured hyditid cvst of the lver

The geagraphieal lustory of the patient 1s most important to differential
diagnosts The greit mnjonty of patients presenting themselves to physt
eians with umdentified lung 1bnormalities will not have been exposed to
the stochraising situation with persistentls madequate sanstary conditions
that this parasite requires  However when a patient has been for some
time n countries where the disease flournshes the possiiltty of hydatid
evst needs to be considered

The econd general copsideration to differentral diagnosis 1s the labor
atory findmgs  When 2 ( 1som test 15 negatine the physicin ¢in except
in the case of very strong contrundrcations elumnite the po sibthty of
an hidatid evst  On the other hand a positive Casom with 1 positnve
Ghidint Wemberg and eo mophilia establishes the diseise with a consider

able degree of certunty
Thorame Tt 1ors An uncompheated eyst can be readily mustahen for

13 espectally Iikely to be more severe I thelesion tstupee v g wa

physicH signs sigmificant the difference bet veen 2 solud tigsue and 2 hgmd

filled tissue may be noted The effect of roentgen riv treatment on the

abnormhits m be determmed no retction 15 ever obtuned from a evst

If 1t 13 1 mahgoant tumor flurd aspirated b nchoscopreally be found
tn contain tumor cells .

» ho-

~ds

tic

round shape of a cyat (bee 1ig bt page si.)
F m'ap.n};m‘ed Empyema —Distinction betwneen an encapsulated empyema
and a cvst 1s suggested by the patient s luistors  When there1s a history
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of previous pneumonta or other suppurative conditions of the lung the
symptoms are more apt to be due to an encapsulated empy ema If thes
patient has not been exposed to a situation m which the echinococcus
mght floursh the plws'\cl::n‘can perfgrm with confidence a diagnostic

10-

an

he

4
64 pige121)

}

Fic 130 —Inagnoshie pre imothorar  Film taken after the asp rat on of 400 ce of
n o 1by tledng
batad stinct

Diffcrentiation ean ko be mude on the bisis of physical signs sinee 1t
15 almost alw s passible todetect the characterstic sounds of an aneury<m
by avscultation 1 urther evidence will be found 1 en anals s of the blaod
usuadly  easinophufia ts nat present m aneursam sy philis 1= 10 1 great ma
Jority of cases

Atyprcal Prneumonia —This may be confused with o ruptured and -
fected evst where chinieal svmptoms of low grade fever and so forth are
prescut YWhen erther of the two conditions may exist by other evidence,



2]
264 THE HYDATID CINT OF THF LUAG

 sputum examintion for scolices wnd evstie diby
ss ndicvted wnd wilt
confirm a dingnosis 1f the ey st has rupt i " &
red
1"1;‘.:( 97, pae g P into the bronchel tree  (See
Pulmonary Tuberenlons —As befo
re remarhed when 3 ovst dies and d
genelntes without estiblishing a connection with the bronclual st:or: tl:
,resu tnn& lesion looks roentgenoscopiealls, verv much hike a tubereulous
es1on Such a leston will be wingle hanever and a tuberenlous lesion of

such a size would almost neser occur without evidence of tuberculows
m the surrounding tt sue A bronchoscope may confirm the fact that the
lesion Itis no opemng iato the tracheo-broncheil tree and seeretions from
the ares wll b free af tuberele bactlli - The Cavoni test will be of no + thie
i this differentittion e 1ctes ¢ tuberculoses frequentls aba grves = post
tive finding

Von parasitie € yst —This would be most re1dils mustiken for a degener
ated cvst where the eavity hits mamtuned the ¢y preal ercubir shape  In
some tases the degenerating evstic wall of the hydatid can be scen w the
roentgenogram or the sputum may contam the echmococeus orgamism
Turther non parasitic cvsts seldom show svmptoms unfess the eyt 15
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quite_large or mfected (r unless spontancous pneumothorax develop
(See Fig 38 page 90)
Tul ereulows Pleurisy — Ihis disewse may resemble a ruptured echino
3 PR

Ruptured Hydatid Cyst of the Luer —A eyst of the lner 1s most frequently
located i the upper right lobe of that organ  Not uncommonly such 2
cyst will push upward displacing the dirpbrigm which becomes flit and
mmmolile  In some ¢1ses an hepatic evst will actually encroach upon the

m the liver by bile 1n the sputum
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3 6- PULMONARY TUBERCULOSIS

MEDICAL ASPECTS

TeBERCULOSIS 15 the most common disease of the lungs and 1t has
recenved the most attention  In spite of the soluminous research that bas
been done nd in spite of the publicity that has been given ths specific
lung infection the tyvpical industrial mass roentgenologic study reveals
from § to 1} per cent of the group surveyed has pulmonary tuberculosts
not previousls dingnosed

With the discovery of antibiotics within recent years we huve finally
2t hand a weapon with which to fight the disease directly It 1s almost
certun that the next few years will see the known drugs avalible to all
tuberculous patients and 1t 15 possible that even more effective remedies
will be developed  We nre now in 2 position for « fina) assault

he major rort ~6 41 Lot
generil pract
because of its
be difficult to combat ™
a lrrge measure still
the generif practitione
non-specific

The standard system of classificatton of 2dult type tuberculosis 1s based
upon reentgenologic findings A\ mimmal Jesion 1s one without demon
strable exearation and with total i ols ement not exceeding the equn alent
lung volume of the tissue 1bove the second chondrosternal yunction and
the spine of the fourth or body of the fifth thortcic vertebra on one side
A moderately advanced lesion 15 one which does not present sexere imolve-
ment of more than one-third of one lung or mfiliratn e or fibrotic mvohe-
ment to exceed the volume of one entire lung A far advanced leston 1s
one exceeding a moderately adsanced lesion or 2 leston presenting defimte
cavity formation This svstem does not tike into consideration ehmeal
svmptoms which oftentimes do nat correlate with roentgenologic ﬁ";’"‘L'S

Etiology —In the enormous amount of research done simce the isolation
af aeid fast baaill several distinet strains have been 1solated SﬂPmPh“"c
forms are found throughout nature but are so far as 1s known completely

o
ogenic for most mammals  In man the lesions of LIS D LCUIUS RIE BL A S

mulk 1 not pasteurized At least 9 per cent of 4l cases of humn
rulf:;ulosxs m tohepUmted States are due to the iman tvpe ba:xéluqls T‘{lrc
bacdh can miect any organ of the body, but the 1nitral mfection 13 p
monars 1n almost all nstances

(266)
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Distinction between these vaneties of Wycobacterium are made Inrgelt
on the basis of pathogemcity for laborators ammals By compheated
laboratory techniques further struns within these primary groups can be
differentiated The author sall discuss unless othernise md&cnted the

mto extremely fine particles from which new o ks appe.r to sprout
e mechanism of infection s still a matter of some debate It seems likely
that the bacilh normally gun entrance to the lungs by means of contam
mated arr borne dusts  The 2mount of infection contracted by direct
inhalation of droplets of contaminated sputum 1s probably small since
1t has been demonstrited that droplets of sputum small enough to remam
suspended m the r and smal} enough to evade the protective mechanisms
of the respirators tract ordinanly contamn few or no baallt
Tew persons hae 2 natural resistance to the iy 2s10n of tubercle bacillt
This 15 indicated by the extraordinanly hugh percentige of prinary n
fections m individuals from a crowded tuberculous environment  The
indinadual response to this imtial lesion 1 however the cruetal factor
In a great mujonity ¢f persons 4 localizing immunizing reaction together
with an allergic response develops and the infection 15 brought under
tor - for
ity
de
n
fection
When a primitive group 1 first expo ed to tuberculo 14 immunity does
no‘t develop and the 1mtial lesion progre ses to massive overwhelming
= A o

that a substantial percentage of the populitisn 1t one time or another
become infected wath ner 1 f1st bacilli and 1n some urban areas the percent-
age of non reactors has been <o small as to be nsignificant Q@ nte com

usually sub-pleural Caseation demonstrated roentgenologiealls 13 furly
rapid but remams rither eircumseribed  Tyvpicallh o cellular exudate 1
found in nerby alicolt and 1n many mstances o rather widespread edema
develops i the area of the leston  Invols ement of the Ivmph nodes dramming
the area 15 almost mvamable and follows shortly after the parenchymal
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i tinces where the mdinadusl s expo ed 1o an extrunedy unbygieme
and taberculous ensironment  IHowever mamy imvestigators doubt that
the mayorits of renfection tuberculosts cases are exposed to 4 sufficent
number of acid fast bacth in v <ufficienthy short tune for them to o3 ercome
the mduced momunity  Such students suggest that much rewnfection tuber
cnlosts 15 endogenous  Thev powt to the length of time that acid fast
bacith can e wn a state of mactvaty within the body and paruculardy m
the fymph svstom and suggest that massne doses of baaillt such as are
predicated o> necessiny o rewfection are most hkely to rewult from ves
et ation of pretndly calefied primary fesions or from reaetss 1on of post
primary hematogenous foct  The tvpically aptenl sub preal or infractin
icular Tocation of tuberculons festons seems to indicate an endogenous
and probabls hem togenous ongim of the disese althaugh these locatians
hive been used as evidence. for exogenous remfection

Tn exther e endogenous ar exogenous an erhy reachion of the lung to
gend Bast bacdls 1 o cellular exudate  Ammat expeniments indieate that a
1 v .

vrgan 10 the phagocites according to Rich they represent s fusion f
such cells  The macroscopsc appearince « f the tubercle 1y due to the cluster

w edematous reretion which may ~ometymes be extensne

The progress of the small tubercle from thw point 18 vanable  Pioner
P ats out that we sy preswne such lewons ta be arrested and resorbed at
times  fhe number of baoih at the center of the lesion 13 probabh as

the
w
antt
WMOLw ba o LU D Unee 3 Jocs of sueh matenal i estabe
hhed o the hung the diease process Lecomes a comtest hetween the
wolating and reparatine powers of the body encapsulation Hbrosis and
salodention and the destructine powers of the baeth  In mans leians
l} processes m be operating simultaneously
[he eseipe of the caseous figwd 15 the begmnmg of the tuberculous
anity which mu geadually enlirze untdl ot meludes the whole lung
Spread s by contigmts and by the mos ement of the contammated caseous
waterid throngh the broncht  Afl tissues connected by open prssages te
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the infected area—the bronchi the larynx and so forth--may be mfected
but 1 most cses there 1s no spread by means of the Iymphatics or by the
blood stream even where hemopty sis indicates erosion of blond vessels by
the necratic process

Chnical Symptoms The onset of tuberculosis 15 usually msidious  In
the mass roentgen riy surveys of recent 3 ears from one-quarter to one-h1if
of the persons found to hns e tubereulosis reported no clear-cut symptoms
Lassitude and 4 shight weight loss were the characteristic sy mptors of many
of the remainder

When there are symptoms they may be of three general hinds Those
due to toxema are loss of strength and endurmce lack of appetite or

nervous mstabilits and rapid pulse

The tuberculosis 1tself may produce

chest pun  Sometimes symptoms of

reflex onign are encountered such s hoarseness cough or laryngenl dis
turbance

It 15 often difficult to date the onset of ssmptoms Trinsitory chest
paun s frequentls the first sy mptom to alarm the pa:.w’nt Cough 1s often

e mntan by

discovered accrdentally 1t mw come to o physician s attentton because ot u
sudden chest pun of some seventy more often the patient scehs medteal

a
from lobar
pn Cough 13
prominent but non productrve 11 most mstances )y spnea 13 not as prom
ment as 1n lobar pneumonia
The dist hing features of | tuberculosts we thse of
toxernia

Phvsical Siens —Functional disparity between the two sides of ap

wsthmus formerly greatly emphasized 15 50 ditheuit Lo uewe Ca
that 1t has been largely abandoned |

The protean character of tuberculosis mahes nuwultumL e and percussive
findings difficult to evaluate 1n d Widespread v . nﬁr
especially miliary tuberculosis may mamfest no physteal findings af :
Frequently a heavily fibrosed lung will emit nearly normal lung tones due
to the effect of n compensatory emphysema The most usefu) signs u;
early tuberculosis are dimimished breath sounds with some prolongatton o
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' r 1

resonance o so-called cavernous sound elieited by percussion and 2us-
cultation There may be some mednstinal and cudiac displacement
toward the affected side Impured motion with pleural rub may be
promnent Au netne exudate process 1s mdicated by large arens of dull
ness  In tuberculous pneumonit the arey of dullness m1y extend over a
whole lobe or 1 en an entire lung

ha e
g e
¥ -
P

L2

a1 et 490 oo

L
Diagnoss  Inetp ent p itmonary tuhereulosis

Roentgen ray Findings —Because symptoms nre characterssticalls ab-
«~ent er sub-chmcal in patients with a primary tuberculous infection the
development of such infection 15 seldom followed rocntgenologicalls  The
sformation thit we have s for the mo t part dern ed from rontine studses
s children s imstitutions

It 15 thought that roengenclogic evidence of firt infection appears from
two to three months following exposure  The shadow when fint seen 1s
that of an exudatine process 1t 13 homogeneous but rregutar i outline
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;(r;)d rgacn;bfe:{ v pneumotiic shndow It may for g time fecupy a whole
obe due to edemn or atelectsis byt
Ak fe ut clewning 1s rapid  After the peneral
be rather smi]

I8

v
T

i
s ¥

=
1

The usutl end of the primuy complex 13 caleifieation to a greater or
lesser degree  ( aleifiention usully proceeds more rapdh n the hymph
nodes but such caleification 1s more ikely to be incomplete and to permit
exacerbation later In some tstances the parenchvmal lesion may be
resorbed to such an extent as 1o be roentgenolagically mvisible although
enlarged and calaified hilar Ivmph nodes remain to suggest pnimary infec
tion  Very imfrequently patients have come to wtopsy with demansteable
primart tuberculous lesions 1 the parenchsvma but without macroscopic
evidence of Iy mph node mvolvement  There 15 thought to be a rather long
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be seen to be bigh m the dest evaty  (See Jug 106 page 209 and Fig
112 page 221)

we 14w 1 nnt e eat

PO .
oL
m
f .
{ rtv-eight ] urs md an area of mduration or edema of 5 mm or more 1
dinmeter 13 ¢ n< dered 8 positive reaction  Iatients wh  are nonreactors
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T;;eﬂcg?‘ctentlstes}d tuberculin makes 1t possible to assign each patient to a
v lesel or  sensitnvaty group  d
of tuberculm to which he reacts ? Eroup. . dependmg upon the dhluton

bic 137 Same patient as in Figurc 136 Note d struction of the vertebral | d e
atleft atrows Abscess cavity at larger arrows
Diagnosis  Pott s d sease and pulmonary tubc reulosis

The new preparation of tuberculin P P D (Punified Protein Derry itise)
18 a new product which 15 used more for testing than for trextment  kach
tablet may be dissolsed 1n 1 ce of buflered sterile salne solution and 0 1 or
02ce of thissolution s used It should be used intercutaneoush It ismuch
more stable and represents the tuberculin 1a 1ts punified form  The method
of use 15 dhution of the stock solution so that 01 cc will represent
1100 000 of a mg By mathematical computation one can eastly mthe any
dilution necessary for injection It 15 advisable to huve the amount of
tuberculin desired 1n 01 and not more than 02 ¢ solution so that the
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mechameal effect of the quantity of fhud under the shin does not gne
false reaction
In the present do v aed tendiner of the Jevel of tuberculization in var
e v

culin test does not definstels exclude the teberctdous ongm of demonstrated
pulmonars lesions which althongh they sre presumably perfecth heled

mu et he redundled upeon uadue exposure Vs the entenon of tber
cudons i Ce we must still consider the clined phenamena of dnease

§ouy sl oag P nees mueh the those

vf tulwrr‘nh 1 nm{ st be nxkd out before 4 dhagnows can be made
the

s all

, tum

)u
m
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or gstrie wastungs must be made The exammer should not forget the
possibility of the coexwtence of tubereulosis nith other patholopic con
ditions

Bronckectasis —Tuberenlosis ordinarily presents more persistent symp-
toms of debiltation—fever chlls and sweats—than does bronchiectasis
n which such symploms are ordinanly arregularhy mtermittent D
bronchuectasss  with hemorrhage mny otherw: e be difficult to distinguish

Fig 139 ~Lateral v ew of the :wmw::\g;x'kzésn:inl‘f' qure (36 3t the destoner o of
be sus
from tuberculosts  Location of the Jeston m ﬂxe']u\\ e:" 3;[[;?0:\};0“%15'
tance bronchoscop-
examunation wift be
2 page 1oT)
sgested by hustors
tubercnlosts with

dppe L e
ol tances presents Very acute

ology and roentgen r:
R 1n almost all

whach stheosis can be confused
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. Iiung {bseexx —It may at times be very difficult to ehmmate this posst
nrted than

Tibrosis

- tust wawvets sl ulllerentiation must be

made by the demonstration of the pathogenie organisms (See Fig 69,
page 117) '
Tumors of the Lung ~Yarly carcinomn may be highly suggestive roent
genologically of tuberculosts and so the possibihity of malignanev must

Frv"

i

&
w® %
-

el

.
of

“

o

Fia 141 R N age seventy threc nhite male rct red

The patient ent red hospital with a istory of bloody d arrl ea for th ree manths o
th rty pound w eight loss in two months a pm?t’lcuvc cough for one month

Proctascopy and bopsy reveal adenocarcinoma of the rectum

Autopsy revealed adcnocarcinoma of the rectum with widespread metastases including

metastazes to the lung
This chest roentgenogram roveals rounded nodular denstbics througl out bott lung
fields 'The huz ness at the lcft base 15 suggestive of inflammatory d «e1se (ot

arroy
Duagnos s

Adenocaremoma of t e reetum wat! } ulmonary metastascs
be at 1l tunes the primary considertion until 1t has been defimtely elim

1 ated as a possibility This 1s particulurly the case if the pattent bas rerched
middle age Diagnosts should not depead upon prolonged attempts to
demonstrate acid fast bacill in the sputum  The great majonity of lung
cancers are hilar and only infrequentls are they unapproachble by bron

choscopic means  The tissue spectmens thus secured will be 1n almost all
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wstances dews ne  Studiey of sputum for evsdence of malymancy cells
wil} be useful m differentrating tubcreulosis

The Prewmomry Acute tubereulosts may e mustaken for lobar pren
monts Houwerer, the arex miohed 13 wsualh much grester w tuber
etdosts the fet er 1s much more srregular and the sputum w wanslhy frankls
hemorchagte rather than  rusts  Reutine blood tests wall be sigmficant

with « verat

the prea mzed loubocts venf b uetwon oot Dl v useom
phated tbercutosts (See Fig .0 prge 1)
7 neh presmesia s more apt o uggest st flf an mstances ¢ f takce
sul v then | e pouotmonty  § edlinder » pretanonsy particubudy s
h ' iy '
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suggest tuberculosss but demonstration of the pathogenic agent may be
necessary to diagnosis  (See Tig 81 page 170)

Atypreal preumoma 1s usually hilar and basal but this location 1s not
Lr\nﬂz.mable and 1t may be confused with tuberculosis n mans 1stances

The most rehable basis for (hﬂ'ercntmc&on when

generahization useless ¢
acd fast bacilly are difficult to d 13 the cold
test discussed under Atvpieal Pneumonia  p 197
Sarcordosis  Sarcordosis may have to be eltmmated as 2 possibility
hematogenous tuberculosis since roentgen ray appearances may be very

In most mstances shin sarcoids will be noticed and present tissue
One disease or

sumlar
for biopsy lymph node mvohement 15 also common
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another st o 11 be rexd Iy establ shed by laboratory methods s nee acid

fast bacill: ate practically mvariably present m large numbers n pattents
1th hematogenous tuberc ilosts
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37. PULMONARY TUBERCULOSIS

SURGICAL ASPECTS

Sinck the tuen of the centurs there has been genery) recogmtion of the
value of local immobilizytion 1n the treatment of pulmonary tuberculosis
and increastg use of surgers to enforce such mmmobilization and to close
tuberculcus e13ities  In spite of the immence amount of nterest 1 the
subject and 1n spite of much experimentation to dite no wdeal surgical
treatment generally applic ible wd offermg predictable re ults has been
devised Hence the phy 1c11n 1s Onfronted w ith multiple possibilities when
he prescrit es surgieal treatment for tuberculo 13

While this bock 1 devoted to diagno 15 of chest di ease the number «f
patients who preset ¢ themselv es to the physiaan i ¢ rdary practice and
who have had previoush <ome kand of surgery for tuberculoss 1s sufft
ciently Jarge to make bref descriptions of the s ytius common ~urgie1l
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procedures of some valu -
D e e Roentgen-ray films of the results of the 1 arous
Artificial Preumothorax —The value of collapse m pulmonary tuber-
culosis was first recognmzed m the obsers ation of patients 1n whom spon-
taneous pneumothorax had occurred, and artifiial pnenmothorax was thus
nturally the first surgical means des eloped to induce collwpse It remains
the simplest treatment, and the treitment of choice where there are no
contra-indications

1
1 Pulmonary tuberculosis
2 Right partial pneumothorax
3 Atelectasis of lower nght lohe

The general techntc of pneumothorax has been described under “Ihag.
nostic pneumothorax’ (see page 26) 'Lhe procedure 1s farrly sumple and
15 not subject to a great many possible compheations  The needle should
be hept close to the upper surface of the nearest rib to av oud the intercostal
artery Penetration of this artery, with resultant air embohsm, 1s the
greatest danger m the procedure A close watch of the manometer, so that
no arr 18 myected until 1t shows the proper fluctuations with respration,
will obyiate this hazard The area for imection should be fluoroscoped
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operation sometimes m tkes 1t difficult for the thoracic organs to accommo-
date themselves to the altered pressure and spice relationships

Artificial pneumothorax 13 recommended both by its simplicity and
safety  Unless spontwneous pneumothorax develops, or unless the aw
pochet stretches adhestons the operation should be punless  If the patient
develops pronounced il effects during the operation 1t can be stopped
immedtately and if necessary the wur already igected ¢an be remoyed

adex
DI:}gnos% Bilateral lass with bilateral p

The chief difficulty to the use of 2 pneumothorat nsi t))lc 1;3::(’5:)‘:15 :g:g:
are frequently associated with any disease process of the hing and > o7
be <o displaced

ee of collapse 13

ndenes of the injected aur to collect

t
achieved The third hmtation 1s the te e e tbereulons 1 prmanils

at the apices of the lung—2 diszdvanty,
basal
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use of this technie since it elimimates the smoke that may atherwise ob cure
the operator s view and sinee 1t seals v mphatie aud blood v essels and thus
mimmizes the possibilits of extension of the infection

Intripleurd pneumolssis 15 4 retsonbly safe procedure 1n the hand of
one famulinr with the techuie and may be undert then whenever a few
whesions prevent 1 preumothorix tht would otherw ise be effectin e Open
pueumobhisis on
to date guned w
instance m whiel
 whiel such pn

|
-
Sy
—
Yy &

- ~

anuc better
‘The arrowe

thor x

dense fcr trapleural pneumclisis  Wath tlhe cl;e;t ;\1]111“1:;31?{;:‘0:]:'1::
tual procedure of severing adheions 15 imple wd f1
::fn“i‘!epchmped with 1 hemostat before cutting to prevent | emorrhage
which might othern: e be severe .
! The ni of 1nfection w hueh accomp umes large cile ¢pening of t::;:l:\:
wall 1s nmmimized by the use of pemcn]hln and Tn;eptorn\da;sr?;zlm”m h
T an:
leansing of the cavity with saline solutio ¢
E)e:'l:telocn ul:]d by daily post-operatn e drainage and further pemc:l'l?nnntiae
stpreptolm cin for a period of eight to ten davs  Speenl care to pre
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mncrersed until there 1s sufficient oil in the spice to maintun the desired
degree of lung collipse [he patient 1s then free of the necessits for
further mjections The procedure must be done crutiously and may
require 15 long > three months for the injection of the required 1mount of

ol

The hmitation of the procedure 1s obs jously the amount of collap e that
can be achieved by this method

The development of 1 pleuro pulmonary fistult has heen reported m the
presence of an ole thorix and 15 a serious deselopment the entry of the
cilinto the lung mm lead to fat1l pneumonin  This ms oceur 1t iy time
after the introduction of the o1l

The most <ertous drawback howeser 15 due to the tendency of the pleura
to form adhesions 1n the presence of any foreign matter Thus 1t 13 fre-
quently found that tt termmation of the oleothorax treatment the lung
cannot re expand The temporary collapse hecomes permanent and
m1y reqire 4 major theracoplasty

Altogether the application of oleothorax 1n spite of 1ts dramatic effect
m mdividual instances 1s imited 1 or some time 1ts use has beén confined
to those indtviduals 1n which frequent arr refills are impossible because of
distance from the physicin

Phremcectomy and Phremic Crush — Fhes 13 tnother treatment which
after wide application 1s being now used less and less by most thoracic
surgeons The operation 1s undertahen to paralize one leaf of the dia
phragm which then tives high enough into the chest casity to compress
the affected lung to some degree and by 1ts relatrve immoluhty to provide
some degree of rest

At the present 2 phrenicectomy consists of the excision of 2 or 3 inches
of the phrenic ners e and of the nerve to the subclasius as well as accessorv
fibers between the phrenic and cers 1cal nertes which may otherwise provide
a pew cirewtt to the diaphragm  The more common operation the phreme
crush 1s usually effectine m paralizng the diaphragm for at least three
months and in many imstances diaphragmatic movement 1s permanently
impatred

In erther case the operation begins with an tncision about 2 mches 1n
length parallel to the claticle and directls above it The sternocleido

mastord muscle 15 spht longitudmally over the scalenus anticus muscle
often the

1g the an

fibers are

impatred

t the rule

hrenic crush has for some time been tre Leau v v o OICe (MM

sta“:‘lcre:s of umilateral basal tuberculosis and 1t has been used 1n ntheﬁcﬂsef

of tuberculosis when artifictil pneumothorax was mmpractie:l :‘lc:;l\e

mterest 1n diaphragmatic function honever his seriou I th;mw“;agml

prestige of the operation In addition to the xmp:urmen;. o beae‘:fsho“n
and gastric function which the orgamsm tolerates well 1t has be

he mechamsm of cough  Cough m maderation

to tnhibit in many patients tl
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of the pleural readings and are not as accurate in expressing the nbdommnal
pressure for obvious reasons

‘When the manometer shows good oseillations 200 ce of aur 18 introduced
If no reaction follows a few days later 500 to 1000 ce of air are ntroduced
Usually 1000 cc weekly are sufficient to heep the lung well compressed

Banyarn 2 recent monograph states  Pneumopenitoneum can be used
with adyvantige in fibrociseous caseous and ulceritive forms of tuber
culosis  Fxudative lesions of recunt orgin which frequently deselop
empyema when artificial pneumothorax 13 nduced respond favorably to
Pneumoperitoneum treatment Mason stated that tubereulous pneumontas
demand pneumoperitoneum treatment one 1f any form of relaxation
therapy 15 considered applicible  Ihin walled casities are collapsible b
pneumoperitoncum regardless of their location provided wlhesions to the
chest sall do not obsiate their closure by pulmonary relaxation

One should not hesitate to givc artificial pneumoperitoneum treatment
1 upper lobe lesions for fear that relaxation of the intersemng apparenth
Wl ' P Poag o sha o ded

Y . ' m
s

Ll 1
increased contractility will manifest itself 1 the relaxation of the diseased

apical or subapical portions of the lung when pneumoperitoneum 1s welt
established Turthermore meidental relaxation of the inters ening healthy
lung tissue 1s entirely harmless because as 1t w s pointed out by Pinner no
diffuse fibrosis or atelectasts follows the therapeutic relixation of normal
lung tissue
The best prospects are cases where the lesion 1s a basal one or 1t 18 local

1zed 1n the middle one third of the lung  Because the loner lobe 15 in direct
contact with the diphrigm and 1t follows the respiratory excursions of
this muscle 1t 1s moving much more thin the upper lobe ~ Conscquently

one may anticipate 4 beneficial therapeutic miluence from elevating the
level and restricting the motion of the diaphragm by pneumoperitonewn
In cases where the discase 1s localized 1n the lowerlobe ~ (See g 43 page

rded

5
Extrapleural Pneumothorax —This operation 1s still very highly rega o

by competent authorities but most thoracic surgeons at present pre
radical surgery

The operation 1s usually accompl
tient 1s placed upon the table with the arca to be collapsed up) permost
An oblique incision 1s made in the shin above the center of the desire spach
The muscles are drvided and 2 or 3 iches of b removed  Then first wit
the finger and then with an luminated spatula the outer pleura 15 's](’p;t
rated from the chest wall This cavity may be made s largeas deslrc(l -
has been suggested that 1t be one third larger than the size rmu(::e:n o:c
effectrve collapse  The space thus made may be filled w |thlmr.
e v space

wrtesSure

i<hed with a loetl anesthesia  The p1
permost

128 SAllE SUIELU 14 6w w
e Trews < the wound heals until the

1s mjected  Pressure should be increased a:
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Plombage This procedure 15 1 the same relionship to extraplenral
preumothorax as oleothorix 13 to artificial pneumothcrax and relatne
advantages and disadi antages are simlar

The operation 1s begun as 1n extrapleural pneumothorix except that the
ety thus made 1s packed with paraffine or more recently with Juate
(methy] methaerylnte) balls  The aim as 1n oleothorax 1s the creation of
a cavity that will remamn without further attention as long a» collip e 1
desired

~p)
e

The disudyantages e the attendant upon wmy foragn subst nce ut der
the shin the possibilits of irmtation loc hization pomnt for mfection avd
fitulization T urther and umque disads antages are the tendency to dite
of the lucite balls to migrite and the serious disability mherent m the
necessity to full collepee 1n one or two opcrations  Because of ths vmohife
mediastinum 15 eontra mdic \tion

Cawity Dramage —~Due to the nststent effort of Vontdi exvity dramace
hag become a recognized procedure 1 the treatment of tul erculosis  Hrs
techme of withdrawal of air from Jarge casities by aspiration offers &



LULGy 1k} T(/Bl'IfLUL(lSIS ‘\UI(’GICAL 1SPECT 297
Fie 154

By,

I
b g 0 R,
s ) g0y, e o tica oL PP
'"nmn n:.mu.n R ot bel w ' "
b gy ‘\ux " Anwll lnvlnn"wrhlmlnlh AL R LYT PPN
o e
':"’”’*P' ne iy N0t ty gt
ks mx ki fly, g, {11 10 1} e
ten w xb«nmn!(w uln! ranlu u !uzlﬂp
s
,,,,M, P "‘,; _}l'rmu d;.!p;nnN at o ™~ ™Nar | Dag



20 FULMONARY TUBI RCUTOSIS—SURGICAT ASHICTS

Plombage 1hts procedurc 15 i the same rd ttionshp to extraploral
pneumothorix 1 oleothorax 1s to artifiond prcumothor ve and rdtise
wly intages and disadvant yges are similar

Lhe operitson 1s hegun as in extrapleural pncumothorax cxcept that the
ity thus made 1s packed with paraffine or more recenth with luate
(methy ] methacryhite) balls  The am as i oleothorax s the eretion of
8 1t|\ that will remain without further attantion as Jong ns collapse 8
desirdd

The disady mt ey i those attandant upon wy forcgn st e un fer
the shin the prsibility of ertation | Cilization point for mfection at
fistuhz1tion T urther, wd umque disds nt iges are the tenduney to date
of the luate Falls to migrate and the scrous disibalits iberont the
necessits to full coll ipscin onc or two operstians Bueanse of thiy ame tnle
medistinum 15 contra indic ttion

Cavity Drainage ~Duc to th insistent «flort of Monaldi ¢avits drunag®
has become a recogmzed procedure i the treatment of tuburauless He
techme of withdrawal of wir from large cnvities by nsprration offers @
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Plombage —Thrs procedure 13 m the same relationship to extripleural
pneumothorax s oleothorax 15 to artifictal preumothorix and relatne

(methy ! methacrylate) balls  The mm as oleothorax 1s the creation of
2 eavats that will reman without further attention as lony 15 collapse 1
destred

+ aeppl
Wy
<

The dis1ds intages ire those attendint upon iy foreign sutu;-u;ze nnﬂxf‘:
the shin the possibthty of irntation lacalization pomt for mfec 1r;n nd
fistuhzwtion  kurther and umque disadsantages are the ten{i:‘nmt t; e
of the lucite balls to migrate and the serous disabalits x‘vren r:ml he
necesstts to full collapse i one or two operations  Because of this 1
ontra mdication
!neéi:is:;nsm;e —Due to the mnsistent effort of Monat b lf»n 1&; (liaxnlxéi
has become a secogmzed procedure 1 the treatment of tubcreul ﬂ:lhrs )
“ techmic of withdrawal of air from large cavities 11 awpwatin
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method of catity reduction in which the risk of contammation of the chest
wall and pleura 1> small enough to make the procedure feasible It may or
may not led to permanent closure of the cavity At the present time 1t 15
usually regarded as a pre-thoricoplasty techme 1t probablv deserves m
some instances trial as an mdependent procedure It 1s 2ccomphshed most
efficiently, of course with fluorescopic visualization

Eloesser, Rogers Shipman and Rupha have varied the procedure and
have also reported some good results However 1 most mstances the

Fto 157 —Cavity drmnone by the Monald technique shoving the rubler tatcn

1 rrows
e e s Pulmantry ¢ there tlosts Cavity dramage (Monl )

reduction of the ety size has now become 2 procedure which precedes 2
thoracophsty  Occisionally Floeeser s methoed of suturing 4 shin flap

directly to the ety wall has been helpful
Thargennlgety —Due an Jirge measure to the effort of the hate \h‘,

procedure offers a reasonable chance of saving the puent s uie “mt 8 "
such mstanees do oceur and will continue to oceur, and thoracoplsts w

contimite to be used though to a lesser extent than at present for some time
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Tharacoplasts 1> un operation which was first suggested by Braver of
Hamburg  The operation conusts of a rescetion of one to eleven nhy as
near the vertebral colurun as possible although it 18 customar to remme a
portion of the transverse process of the vertebra alsa  The collapse ¢ the
chest wall 13 hrought 1bout bs the resected nbs falling together and <pace
petneen them becames obliterated by the two ends umting or 1f not a
<mall bndge of penosteum forms, thus narroning the chest to the degree
according to the mze of the nbs removed  The operition depends tirgely

141153 =Th il takon wath e Bucky diaphragm 156 the ~imupats atasim g
o3 %8 Rt urpor lobe thoracopfasty with the rendual e ity outhoed with

Dragnons Tubx rend s ety sepirnuion (Monal h)

on the degree of mobthits of the nbs at ther unction wath the stesnum
The amuunt of rihy remor ed indicates the type of operition Most patunts
& umendly well with only a partil thoricaph ity and 1 was soon recogs
mizedd that of only the tipper portwom of the fung w18 dineed 1t w1 mon
Hctise i coll ypuang the ety and thus st ing the lawer or better portion
e lung Tt s o noted that the mortahity rate w15 marhedhs dumn
1561 w0 that now complete thoracophisties even 1 seversl npuritions
2 Ened for ehe i aduas who by e an entire hing dise ised and are
IR g condition

e oo
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The indications e the sume whether 1t 1+ 1w apietl or complete thor e
plasty the differince being only 1n the extent of the msolvement The
dingers of thoricoplasty are the desclopment of pneumoni either i the
opposite side or on the syme side  1f the operation 1s done rapidh and there
1s ittle or no shock and the collapse of the lung 15 nat too great comph
cations are less apt to happen

At the present time the most important evidence to thoracte physiciins
and surgeons that a thoracoplasty has been 2 falure and further treatment

15 necessar 1» the presence ¢f uncollipsed eavities In order to Tecogiire
their ¢
with

trati
f\lndl ful to respond bs the postertor thoraeoplisty must be attached bn

further operations in which more ribs are remos ed (anteroliteral) and Qﬂi
mun segments of the ribs be removed as the size of the cavity warr l:l ~lx
The newer 1 pe of operation as suggested by Semb (f Swe Jen hspresente
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w a grest measure, the so-called secondary operition for the f sure of
cavies

\smdicated thorwoplasts should be a trentment of last resort A~ such
1t can and does save ife It mav close eavities not amenable €5 « ther
treatment and 1 speedh arvest of the tuberculous process 1 frequenthy
obtamed  With proper pre-operitive prepiration of the patient m rtaits
rates are log

Lobectomy and Pneumonectomy —~Not maus surgeans hise rep rted
wsing these ob toushy practicnl though desperite techmes in the tre fment
of tubercufoss  They are hikelh however to griduali awume vy

the ot 1 the future

1t operatine
Howerer

U30In tances « far reported there 1s 4 tendencs fot redxpre ut a later titne

ot e <hite indications for w lobectorms are stenosis of a myor bronehas
fmedint fe in bronehoseops or fibratic ¢ wities <o thich walled us to

m:m“]““’“‘ml‘ It mav alo i the future be extended to cavitating,.,
Tl levians confined to ane lobe  The 1t ndseatian v« doubt!

L



300 PULMON ARY TUBLRCULOSIS—SURGICAI \SIFCTS

Lhe mdieations wre the syme whether it is m apicil or complete thoracc
plisty the difference bemg only 1n the extent of the imvohement  The
dngers of thoricoplasty are the development of pncumonty either 1n the
opposite side or on the syme side  1f the operation 1s done rapidhy and there
15 Iittle or no shock and the collapse of the lung 15 nat too grewt comph
citinne ore la ¢ ant talann =

an
«
-
» PRotdons
e v
»’._. LY. -
T
+
K - "o
o -
-
E4 -
N
R g
o e T \ |
b
i
1 ' [ .
' '
, '

ezt
1s necessany s the presence of uncolltpsed cavities In order t) e

their e
with tl
tratin
f\hlcll ;ul tl)lrespond b the postertor thoricopl ity must ¢ nn;nck('::l};:
further operitions m which more nbs are rtmotved {antero)teral) :r’nnt-x
mans segments of the ribs be removed as the size of the cq; ity \\:\mwd
The newer ts pe of operation as suggested by Scmb of Sw eden has pre
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becuse of the frequency of lesions undetectable by roentgenology which
if located 1n fissures demand pneumonectomy when found upon eperation
to minmize the risk of further infection

t 15 a desy remedy d v extensive umlateral
dextructmn and contmlateral mfection or by stenosis of 2 major bronehuy
If the pitient survives the operation and post-operative period he will
presumably hwe a better chance for recovery with major foct of infection
removed 1n spite of some loss of vittl capacity  As hope when all hope s
gone the « peration will probabls est thhish stself securely in the armamen
tarum of the pthystologit
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with expectoration
This Poentgenogmm showns almost complete opzeity of the entire left ing At arr v
the trachea 1s markedly to the
ragnos s Left pulmamry tubcrcu[m s with complete ateletas ¥
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38- BENIGN TUMORS OF THE LUNG

Beaies tumors of the lung e ordimnly duviaded wuto tho group
Adanonis found o1 ntar the bronchial trec arc reltinds commcn
Thev 1 estunated on the basis of sarous stitstied studis to comprt ¢
betwaen > wd 15 per cent of all pulmon s neaplisms  The other gr up
comssting of fibromas chondromas osteomis myoms endatheliom
cte are found nfrequently m the lungs

Etiology —Therc 15 no 1greement ns to the ctiology of bronchn ade
nomus  Becwse they at times microscopicilly resamble fetal lung tisae
wd becwse of an apprent tendenes to oceur in tonjunction with con.en
1t anomalics of the bronehial tree Wornich and Griham why e the
theory that they repreeent nlages that fuled to develop normally  Breck
emphasizes the possiality of thar ongm i bronchnl mucous ghinds nd
1 ned recognizes this ongin and also a wore common origin from the bisal
cells of the bronchi—the ongin alw of bronchogame Grranome It wems
possible that the bronehial adenomy mw e e from v of these sources

1h¢ other bergn tumors of the pulmonary system e usualh foun I
the veolwr tisstie lthough i some instances reparted «bronehnl ongm
i~ 1 possthihts It 1y hihely 1 spite of the dy aneed age at which 1 few
prtients with this condition hwve come to the attention of phyacins
thit thise tumors are congenital 1y origin

Pathology —Adenom1s 1re thought to be of very slow growth  Ihey
usually begim s w it like protruberances on the hronehs onginating ather
within the mucous membrane or within the hronchus itscly Ordoniy
the adenomn consists of the grow th within the bronchus and 1ts ttachment
but sometimes one 1y encountered with 1ts mun body on the externor of
the bronchia} wall

VMost adenomas gridually become pedunculated and grow pontng
tow wed the tracher  Some of them scemn to grow both directions from the
attichment to the bronchus  Thes e wually rather regularls oval

In color adenomas viry from white to pink and e usyuly sniy wa
Jich  In consistency they tend to be quite firm  They often contam m
extrordinars number of smll blood 1 essels and may bleed profusely when
wntted

Sooner or ltter an adenoma will completcly block off the bronchus d
welectasis follons Unless there 1a surger] antersention st this pot the
lung will atrophy and mfection may sctin 1 mpyema s a frequent sequely
to this condition and has been the direct cause of the prtients duth

Oce wonalls wdenomas have been reported that have eroded mto the
bronchus and very rarely, ind most mexpheibly growths that are meero
scopicilly  tipictlly  rdenomatous will metasty 1ze Beeause of uch
oceasional metastasis Griham and Womack fecl thit il wdenom s 1re
potentnilly malignint but there 1s still conwiderible debate amy ng pathol

0y
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<1 t3 0 to whether a teue adenoma can ever become defintehy mabgnant

In the other benign tumors the furmation as to pathelogy 13 sernt

Growth 13 eppuently vers slon and most of them remmin small  Thes

are ordinanly discovered by roentgenologic examination for other causes
n n PO Y [T

degencration, and 1t 15 quite possible thit w the hung such 1 process is
abwo powsible  No mstces have come to the author s attention howerver
of such degenertion
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Fig 165 Broneheal tamar {frem Diseaecs of the Chest Jih Suma 1 1387
By A Golimam)

Clinical Symptoms  Before atefectasss and mfection develops an wle-
roma will produce fow «umptoms Hemopt<s 14 the most common indy
cation of abnormalits when the tumer hes over a liege pulmonan van
such homoptysivm iy Tescvere Dyspres is eommon with degree depend
g upon the amount of lung trne blocked off by the tumor  \lter
ateliet s tahes plice amd of mfection dovel pe the pattent will present
forcr and the u il wsmptems of sepas

The ety of parenchs mal tume N takes the defimtion of a pattern of
ssmptoms impossible  The endotheliom i of Fdnands presented sy mptone
thit were punhs meckaniend  tightness 1o the ebent oceasiom] dey cough
somtie hemaptass ete Such cvmptums g entercdy dependent o aze and
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location  After ulcerstion of course the svmptoms hecome those «f ab
scess of the lung with sepsis and purulent sputum the most obvious

Physical Signs —The physicil signs of adenomn are <olely those of ate-
Jeetasis although a wheezc m1y sometimes be heard before the bronchus
1s completely blocked The extent and locition of the atelectasrs deter
mmed by percusston may suggest the approuimate Jocation of the ob
structine adenomt  Complieating empremy when prestnt may shseure
the svmptoms of atelectasig
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The other bemgn tumors will ordinanhy offer no phy sieal signs them
selves  Only when thev are unusually Tige will <ihid bodies withm the
prenchymt be ehatable by percussion and auscultattm .

Roentgen ray Fmdings — Adenomas are usualh difficult to \nu: 1ze
roentgenologie v unlewl spect Al techmes are used “Bod‘y ’effmf :‘.).en.ﬁc,z
P A e et P

i

1
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adenoma  Where there 13 a complete block of the bronchs the sharp angu-
Tarity of the mterrupted 10dized o1l will indicate adenoma

The other beman tumars will be <cen rocntgenologically as more or lexs
rounded shadows  Thar outhnes will usualls be<shwrp  When such tumors
have uleerated they will be indistinguishable roentgenologeealls from lung
absceses

sunple bronchoseopy should alwavs be undertahen when adenoma i< sy
pected]  Caution should be exercised m the aperation however hecuse if
the growth hes over 2 Large pulmonany vein & very shight injurs can case
1 wvere hemorrlge

Bronchoscopy 14 of course httle use 1 the dirgnosis of these bemgn
growths thit lie bovond ats field of vision

Laboratory Tests —{ s tologietl exatnmation of a tumor specimen 1s al
wavs necessan to definite dingnosis It 13 usually very simple to obtun
opsy speemmens of suspected adenomitows growths but other bemgn
growths often offer difficults  Whether or not the rudical techmies of
secunng specunens of tissue for studs e resorted to will depend upon
mdindual frctory in the cwse

Differential Diagnosis —Adenomns becwse thev are comparatinels
smali and sident and 1ot prodner widespre wd pathologie disturbinees are
frequenth mcorreetly dirgrosed  They are most often tist then for tuber
cule 15 recurrent pneumontvand ciremoma Nat infrequenthy conditions
secondars to the adenona—bronchuectases and aupyem o will obscurc the
growth atself m diagnosis

The other tumors of the lung do nrt suggest such a wide varets of
alternatives in diagnoss but diffurentiation 1« apt to be morc dificult
within a limited ringe of posaibilities The most smportant differentyition
to be made 18 that of mihignney smev the roentgenologic shudow may
resemble the shadow of curemom:  In cther instances it ma resumble
a calerfied tubcreulous fesin 15 the tumor ulecetes it will Took and
act very much hike a lung ibseess

Tuberenlons Tuberculosts will wwualls e it peeted where hemopty as
oceurs  \ot mfrequenths the comphieations of an adenoma will mke 1t
difficult to elminate tuburculo 15 reentgenologeally However the pa
tient shnstors man be suggestine  Inany patint suspected of tuberculoss
mwhich no acud fast bucilly en b diseor ered bronchosenpy should be dane
this will v eal the adenoma if one 13 prscnt (Sed big 101 page 207 )

Carcmoma On the s of svmptots phasicl signs and even roote
Snegrome o avas be ren ABealt fo dedanenrsh oo odinams frm £aels
caremnoma of the bronchus  Where the adenom produces hemoptyas
carcinoma will b prrticularly apt O sugzest itsdf - Differentiation wall
dapend on bronchose pie exmination spocunens for micruscopie exan-
wation ean be secured and will permit a o neluare diagnovs  (See kg
81, page 163)

Other bunign growths when not infected e« fton be distingusshed from
carcinomas rentgenohgiealls by their harpedges The abrence of clinical

1
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syvmptoms will suggest bemgnity However the examiner should establih
the benigmty of such a growth beyond 2 reasonable shadow of a doubt and
assoon as possible If any doubt remams after the usual diagnostic technics
have been exhausted the procedure except 1n unusual cases should be the
remos 2l of the suspicious growth by operation

Bronchiectasis  Bronchiectasis often results when an adenoma only
partially blochs a t h It may pletely overshadow the tumor that
causes 1t However normal p dure 1 the bronct
15 2 roentgenologte examination after the injection of odized ol with this
technic the tumor will be easils noted It w1ll of course al<o be visible if
a bronchoscopic examunation 15 undertthen  (See Tig 75, page 157 )

Empyema —This 15 also an nstince of a secondary condition over
shadowng a primary one  There are numerous reports in medical hiterature
of prolonged treatment for an empyemn before the onginal cause of the
mfection—an adenoma in 2 bronchus—was discovered However the
falure of the lung to re expand after the aspiration of the fluid as seen
roentgenologreally  will suggest a blocked bronchus bronchoscopy will
reveal the block as in adenoma

Caleaficd Abscess  As has been suggested earlier i certamn imnstances
carcinoma benign grow ths and caleified lung abscess when they are located
completely within the parenchyma are mmpossible to identify short of
punch biopsy or exploratory operation If the examiner 1s perfectly sure

that the lesion 1s not malignant he may in the absence of symptoms feel
o Tt~ tumer

ulcer

shable

of the

. v ta

Iy

a

tumor will be discovered when open dramage 13 wstituted  Biopsy will
1dentify the kind of tumor  (See I'ig 106 page 209 )
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the future 13 certan to meresse  The chief limitation to the technie so far
encountered 15 the fulure to diagnose the condition before extension of the
diserse by mude surgery hopeless  There 14 perh ps no other conditicn
where increased aceurten of exrls dingnows offers so much possthility of
- f concern onlt to
hould be ert to
M ptients
e wymptomatic until met stasis has made the condition hopeless hut
many more 1if ewanomn of the lungs 15 considered whén <vmptoms are
first noted can be sved
We shall not 10 this chipter devote spice to sarcoma of the lungs  In
reccnt vears more and more of the  sareomas  reported 1n the prst hue
been identified s small celied ciremomis and true pnmary swcomof the
Tung 14 now reeognized as a rire condition It 15 impossible to distingn b
the eondition from ercinomna exeept by biopsy
Etwole b
heir dir
m the o

of the f
reportcd it various times from Montefiore Barnes Bromptom wnd St

Luhe s hospit s between 3 and 4 per cent of the pitients with bronehic
geme caranoma were under thirts vears of age It his been rarels en
countered 1 chuldren

Ve .

1

L N P Y e bamantn 14

ries docs not confirm any of the theones ads anced for this disproportiomte
wadence the fictors that most likels berr upon 1t are the greter suscep
ubithty of males to all forms of pulmoniry irmtation and possibly  the
reater su ceptibility of females to ¢ireinoma of the generative orgns
<ddight to these statistics of some mterest 15 the fict that one type «f
bronchogenc caremomi the adenocareinoma elums almost 1 mans wo
men vietnns 1s men

\lost authorities are by now agreed that some form of imtation 1 afw s
m eticlogicd factor m cancer  In mamy cvses and perbaps m all the
srrttation s chemieal s nature  In the now famous Sehneeberger I nlmon
v Caneer  studics a direct chermenl agent as the wmtant factor 33 1
certamty  Vodler n 1924 and Iiter Murphs and Sturm demonstr ited
that primu lung tumors could be mduced experimentally by the apph
crtion of col tir cutineoush This together with the pparcnt marke I
nere e 11 lung ¢ meer mcidence (which most authonities feel 15 1l or ) b1t

10)
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led to the mvestigation of the bydrocirbons i the str of a modirn com-
munits as 2 cwsitne agent  These studies have been noa productive in
dunonstrating a direct causal reltionship

The possibility of mucro-orgimsms as causative agents has not been
neglected  This line of research has becn enormously stimulated by the
demonstrition by Fibeger that rats following persistent ingestion of
Sprroplera nec lastica deseloped cancer of the stomach  While it 15 certain

' . o 1 -

hestories N discounted the SugRESTion UL INHUCHZA 1S i ¢ s UL 1ol
In a smll number of cises caranomy his followed chest traumy It i
mmprobible howcver that trwmu by atwdf s sufficient to cause crwncer
unless the tissue 1s at the imem 1 precancerous  stage  unless the regen
eritne edls are alreads over actine due to chromc irntation 4 few cases
‘ some cther of the dust-mduced
This situation 15 tco rare how-
ma most often fellows  broneln
tis whan there 13 a hustory of provions lung abnormality at all but at 15
quite posstble that <uch  brondutis 1 due to caremomna and not the
rene
As o matter of fact rither exhaustinve studies of case histories 1o recent
vears have rither thoroughly demonstrated that there 15 no pithologic
lustory that per se predicites to carcinoma of the lung It seems menst
likels that mamy kinds of et nts af thes are chronc ean lead to car
cnom
Investigators h e also been much interested an the secand factor m the
dovel spment of ¢ incer—the question of natural re tance Results 1n ths
direction hive been less tangible although transp! itation studies indicate
that bodily reststinet 15 8 vers el Fictor m the genests of cancer The
experinents with tar applicition to animals his abo been significant to
this question  In the cxperiments of Murphy and Sturm 1 which bron
chogenie caneer was induced v cutancons ipplication of coal tar thar
conclusion was not thit the mhalition of tar caned the cancer but that
the application of the tar to the shin of the antmls we ihened their normal
resistance to canecrons growth generally and that speafic rmtants in thetr
custom iy environment were the direct etwlogieal factors A wearch s still
undernny at the present tune for a bodils hormone shich would be the
ceontrol factor m tisuie npur and henee a factor in the evsation of cincer
Pathology ~ (v tologicalls  curcanoma «f the lung 13 ordimindy broken
domtninto three groups T he anthor howeser prefurs the divt won of Fred
into five groups ance it s possible that the ot eell  round ecdl and basal
el carmom s fumped by most nuthors as undiffe rentiated eell caremnoma
mas offer alighthy different progroas as well as celltrueture differency
The squamons cell c1rmoma 1+ the most common and incudes about (41
per cent of all bronchogeme cineer  The most chareterstic feitun
mierosenpreally of this tape «f tamor 1~ the cluster of cells atrrounded by
Bunds of fibrous tisare There 1+ 0o <defintte arringement and the indi el
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ual cells vam greatlh m appearance  They arc typiealle quite large ind
often polvnuclear It 15 this kind of tumor that shows a pearl  arrange-
ment not infrequenth due to cornified epithelium

Adennc:'\rcmnmns mahe up about 10 to 20 per cent of all bronchogene

Ont cell caremomas have been frequently desenibed smee Bernard first
called attention to them m 192¢  They present a rither umfcrm appear
ance of smull oy al or spindle cells usuilly Iy g morc or less 1 one divectton
Tins hind of carenom 1 vigoroush v isne  Tts vietims are imest
exclusivels males

The cells composing the basal ecll epitheliomn contun much ey toplism
and their nucler are vesicular  They usually Lie m strinds two or three
edls m width which are often 1n the form of wharls  There 1s ordinanly
rather a lot of fitts tissue both within and without the cct bodies  There
will be hittle umformity 1n grows appearance

The small round-celled or medullars tumor will contun cells of hittle
indintdual vamation but which he i rregulr groups  This tumor 1
particularly hkels to metastasize to the Liver 1n additton to blood vessel
metastisn However it does not ordmanhy im ade the nervous sy stem

A bronchogenie tumor 1s seldom umiform in its cell structure but in prac-
tically every case one cell tvpe or another 1» sufficsently predonunant to
charicterize the growth  As more information 1 accumulited the author
feels that the above fve-group division if generall used will perhaps
provide informttion bearing on operabihity of carcinom of the lung

Tried and others hue rather conclusinely demonstrated that all these
cell t\ pes have their origin 1n the somatic cells that hine the bronchi since
the more highh -differentiated cells of the bads re fixed m their chariwcter
1stics and since somatie cells are respcnsible for all the regeneration thit
tahes plice in the bronchi and lungs

In present thought the mechamism of cancer formition begms with &
purticulir group of undifferentiated cells bemg required to make a partie-
ulir hind of tissue repair repeatedly because of some kind of chronic
irnitation mechanicu  chemical or bacternl  The cancer may actually
start ether by a group of such cells becoming themselyes disesed and anar
¢hicorby 1 svstemc bodil mbalnce of some hind  developing as 1 el
phrases it It will be noted that these twa possthilities re not mutualls
exclusive

The great majonity of bronchogenie carcmom s onginate close to the
hifus though rerely thes may be found confined to the prcenchymal

~ T b st more direct Ine
h for irntating
The growth s

ning of the dis
character s
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1t adhances a true tumor body appears  Surrounding parenchyvma may be
imvaded by nodules which as they enlarge join the main bods of the tumor
talating bits of ather tissue or by xmore diffuse  spechling  of such paren-
chymy o mihary imvasion A large tumor will frequentls undergo necrosis
I 1ts tnterior

\ carcimoma of the lung tends to be gravish white often rather tranw-
Tueent 1n eppearnce  An adenocarcinoma 15 often streahed with vellow
mueus  Sometimes bload and blood vessels will gve the growth a pinkach
appearince Recently oecluded blood vessels or other types of tissue arc
sometimes scen imbedded in the mass Nodules lving outade the periphers
are common nd sometimes the entire lobe will be dotted with grivish
miliey metastaces Where the parent growth les away from the bronchil
tree m the parenchvm of the lung 1t tends to be rounded or lobulated

Because bronchogeme ecarcinoma tends to be  silent untl) comph
cttona develop the rite of growth 15 2 matter for speculation In certamn
cikes minor symptams perhaps attnibutable to careinoma have heen found
to procedde the clissic svmptoms of malignaney for long periods of time
In general howeser the time el ipsing bctween the onset of symptoms and
the death of the patient 15 apt to be short  The oat-cull sanets  partie-
ulirly moves swifth

Farlhy metasttas 15 # commen feature of most earanomas although
Fried chums the bl el epithdioma as an exception  \djacent Ivinph
nodes are almost invan hle sites for these metastases and for this reason
surgrenl procedure mcludes removal of all such nodes  In later stages
metast 1 to the pleurs 1 common and not infrequentls the nbs wall be
affected ¥ rosion of nbs 14 particulishs bhels 1n tumors 1n the apex of the
lungs All bronchogenic carcmomas hkewse with the exeeption of the
basal cell tvpe noted above metastasize through the blood stream Fried
thinks the prefcrential location of such metastasis depends on the tape of
tumor  The most frequent wites of such metastass are the hver adrenals
the Lidners the shelcton and distant glinds such as the panercas In
addition erreinoma of the lung 1s more apt than amy other mahignint
xrn‘“th to metastasize to the bramn

Py ' .

L T 1
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flawd producing conditions

Frequenth the area of cirdite dullness mall be slafted to the affected side
due to atelectas

1t the tumor has achieved am «ize chest movement on the affected wde
will be hmited and frequently that ~ide will be visbhy depresed acoom
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pired to the ynaffected side  Umilatern! decreased mobifits should alnavs
suggest earcinoma in pattents past fifts vears of age

Breath sounds wall ordinanly be diminished and rles are frequent  The
latter however tend to appear and disappetr dunng the course of the
disese Oceasionally when the tumor surrounds but does not obstruct a
large bronchus markedlv increased breath sounds similir to those of
pneumonic consolidation will be heard

In general the physical signs elicitable in tumor of the lung e indefinite
and will be of less help 1n the diignosis of carcinoma than they are in other
diserses  Whenever the physical examimnation of 2 pattent shows signe

1

the most frequent svmptom with sputum pun and dyspnea present m
more than half the cases analvzed and emnciation in aliost hall

The injection of 10d1zed o1] has been found to be very helpful in roentgen
- f (R e Lo
chia 1
susy t
always present when a tumor 1s located ner a major bronchus

T or tumors which ke entirely within the parenchym of the lung fluoro-
scopic procedures are 1ital to dragnosis Such tumors are usualls round
although they mav be lobulated A hazv mfiltrative arey most t:ften

Sometimes an inflammators process mayv almost completels obscure the
primars tumor In other cases where the tumor hus broken down the
roentgen ray appearance 1s that of an abseess of the lung

In 2 large percentage of patients with carcinoma of the lung metastass
to medtastinal lvmph nodes will alreads have taken plice when they are

answer ta the
super 1mposed

When the tumor 1» present in or near the hilus ssmptoms v ver -

earlv  Frequently hemoptysis to a small degree appears vers earls dueto
the erosion of the tumor nto the small blood vessels within the bronchus
Cough sl almost alwavs he present  Sometimes a peculiar soft hackmg
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cotgh will be noted In the phistaan in a pattent who his dented that he
hisacough  Sputum n etrly cincer 1 usually ercamy white mucord and
cdorless

Panas a very common svmptom In the carly stages of the dicer e 1t
wuatally o dull ache at the «ite of the leston Dyvapnea oceurs when bron
chial obstruction scriously dimintshes lung solume

In later stages of growth the ssmptoms hecome more prenounced  In
mamy tnstances the resultant bronchiectrss will symptomatically over
<hudow the tumor steelf  “The sputum will be purulent with a foul odor
The o wsste s mptomsof milignenes  emteratton rapid loss of wagcht might
sseis—appar ordminby quite Itte i bronchogenic ciremomy  und
somctimes do not appear at all - Dilated superfical veins evanoss edemy
and other ssmptoms of pressure within the thoras are of coure dependent
upon the location of the growth  In the terminl stages o tumor loe sted
ncar the hilus will crode anto the media tmum and cause scvere pun ather
continttous ar stabbing by 1ts action upon the nerves sithn that structur
Hewreness 13 not anfrequent as o ternupal result when the recurront
Binvngeal nerves e i wded

Apictl lung tumors present a speertl body of sumptoms mmest crses
although it 15 generally 1greed that therr loc tton 18 the enuse for the supere
el semidarity within the group and that there 1 no wWhantage in trang
to make 1 spuaal ertegory for them  Iyen quite @ ~mall tumor within
this arcy cun cwse mtense pum buciwse of nerve and bone ereson and the

opuration Sometimes dull pain at the site of the leston bfore mentrened
sillwdicate an bnorm il process but it 15 e Tom sexere enough to serioushy
ahirm the victem n the earls stages  Not mfrequently on the cther hud
the presenting <y mptoms are those 1ecompan Ing met tases m some « ther
part of the body

Roentgen ray Findings  Lhe rocntgen vy ippcarinee of cironoma «f
the ng are divided 1nto two citegones the appeirsnees of the tumor
tulf and the resultant compheations sithin the thorerc cige Inomam
©asew the first poentgenologie sign of 2 tumor 15 that of obstructive emphys
sm du to s partiilly constricted bronchus As the obstruction becomes
complete atelectasts devddops and a <hadow virvng i wze and denaty
with the amount of atdeetasts replices the hightened areuof emphysam
Somctimes the atelectatic shadow 1s difficnlt to distingpur b frone the <hadow
Lt tunor itself - Other wigns of atclect s such a< the diplicement of
the medistinum and hiesrt tosnn! the affected wde and a rared diyphragm
il abo then b noted

Scnutimes the earemoma itself will be sible as a hazy anfiltrated aren
i the lung much hike the appe irwnee n tubercul mis When it s sen as s
~ I <hadow 1t will tend to be trngubie m skape It watl wsinlhy extend
cut from the balus or hirge bronchins Atelectasis i adjieent tisoe may
make the tumor appear linger than ot rdhy 1 If the beonel us 18 not
htmctal n by daly of filtrated parnchama will be seen amund

2
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the tumor mass  Small nodules of tumor growth frequently hie outsede the

mam beds
Careful rotation of the patient behind the fluoroscopie screen will often
e astinal shadows dissohe
163, 90, page 182, 107,

) Euat =uu g

Bronchoscopy —Bronchoscopy 15 perhps the most important smplzfa
method of lung tumor drignosis since 1t not only permits 4 direct l\\ue“ o{
the growth m many nstances but also oftentimes permits the 1 |]rf|g ‘il
biopsy specimens  In a large percentage of instances t}\e tumm; ;ths:brz;_
b‘c visible bronchoscoptealls , )\here lxt 15 ngt 1 the field of Lxs:lon 1')"”9 ron-

- o pmanerda

obstruction
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A speermen for biopsy should be of eourse tihen of un uspect tissue
Where no such tissue s visible scraping in the arex will cometimes reveal
cancer cells

Durtng bronchoscopy the exmminer should carcfullv note the amount of
ummolsed bronchus above the tumor  This informtion 14 of impr rtance
when the feaubilits of surgical remosal of a lobe or lung 15 con dered

Thoracentesis and Thoracoscopy —In addition to thar diagnostic use-
fulness these procedures are oftentimes alwo helpful i detertining oper-
alility - Ordianls the question of whether or not they should be used will
be determined bn rocntgenolge studies

1leyral flnd when present shculd be studied by the Mandedbium meth-
al for ciranoma edls However in many instances ciranoma of the Tung
may indurectly produce a pleurat flund which does not contun evidence of
its ongin 2 negatnn e finding 19 nat conclusne

By thoracoscopy one can see the pleuril adhesions <o often 1 socuated
with eircmomt  These ure often extremely dense  “ometines ¢ ireino-
matous nodules will be seen on the plenral surfiee of the lung  Bipw
peasmens of these nodules can be taken The platra should abo be clo ely
mspecterd for nodules or other mdicytions of eiranoma that would be a
contrt indieation to operition In mum instances 1t will be possible to cec
whether or not medisstiml lvmph nedes e swollen or ¢ areimomatons

Laboratory Tests —1It 1s not withm the scope of this work to detul the
enmplex microscopic appe irnces of norml and abnorm il edi structures
Suffice 1t ta w1y that the phyvaicin should make cvem effort to eonfirm o
tentatise diagnosss of erranama of the lung by Liboratory tests «f speci-
mens  The most valu thle seuree for such biopsy matendl 15 of course the
be 1y of the tumor tt«df  When such a specimen s not avalable however
eonfirmation ¢ sometimes be hid by examinttion of ~putum or pleural
flatl or bronehi serapings I < me istances diignosss hs heen possible
th microscopie examination of wuperficasl ivmph nodes purticulrly supra-
d vieulr nodes Where these procedures ful - the phvaicnin still has

1 0ot a procedure of (hitee wnee mfcetion and metasta 1> to the pleura
huve heen reported following the asprition but st <houl 1 e wsed when
crtam dingnosis 13 tmpossible I other mens

The study of <putum sccuresd bronchoscopiells 15 abo a vital part of the
reent interest an bronchoscopy dignoss «f cranoma Lhe teclme 18
quite wmple  The secretton <hiul ] by secured 1f at oll pable from the
rger bronchs the most likely arcy for milignines Smear ‘hn’ull ln|

. ’
of secretion studies here as sueh diagnoss was pe<atle on the b of
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other evidence m only 31 of the cases This technic when more widely
apphed should be of inestimable benefit to the control of a disease where
early diignosts 1s so necessary
Differential Diagnosis —As must be evident from the foreguing discus

sion In many nstances @ most thorough gomg examination 1s necessary
to distinguish bronchogeme carcnoma from other pulmonary abormahties
The most lihely confuston occurs 1n distinguishing carcinoma from tuber
culosis and from pulmonary abscess Tungus disease mav also cause much

Lo ~ 1 | e

1 | , ' '
1 1 ! ~ '

. ' ] '

' will mahe the

mistaken for
primary t ) Thev most appear as numer
ous small irregular densities scattered over a wide ares and often b
Iateral Occastonallv  however there mav be only = smgle metastasis
visible roentgenologiculs  Unless the primirs cancer elsew here 1s hnown
1t 15 impossible to distinguish a single secondary tumor from a primary one
except bv microscopic studs
Tuberculosts  The roentgenologic appearance of early mvasive caremn
oma 1 sometimes strikingly similar to that of tuberculosis and the phs sieal

signs and svmptoms may also be similar  Greatly enlarged mediastinal
X oo v = tampnc th s

- oo 1 N 1
tuberculosis have been Jost because of the delay occasioned by repeated
1 a 4 4+ ¢+ halah Al When

dtagnosis o CwCINOMA My
due to the mvasive process

differentiation 1s 1mpossibl
- Lae meact o it tre  pailion s

v we amwie v |
idways be made

tissue for biopsy

4)
e shadow on the

roentgenogram although 1t not infrequentls will present the peculnr

?
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frequent attachs of pneumom  even though such attacks conform to a
classie pattern for that diserse should suggest careinoma  (See Tig 142
pige 281)

Stlicosts —This disease 15 well enough known to e suggested whenever
the pitient s lustory includes a long period of exposure to silicions dusts
Although roentgenologic appearances mav be sumilar to those of carcimoma
the sy mptoms of sihicosts are almost alwavs of 4 much longer duration than

It b owever nc 1iger armts to find

Unless bronchoscopic examination
’ -

the svmptoms of caranomn
3o made by

silicosis ind cireinoma ccexistent

sions ar
narath
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the coudition when due to other cruse, will amse abrupth  with rather
severe symptoms of pun cough and bloods sputum  The history of a
recent hung operation or foreign bods inhaled will be sigmficant  Bron
choscopy will of course immediatels distmgwsh the conditions  (See 11g
103, page 304)

Bengn Grouths  Caremoma mav occasionally be confused with 2 evst
or bemgn tumor 7 ' mo '
should be presu
new growths of
the myor bron
~coptenily secured bropsy specimens  In lmost all eses of grow ths i the
pirenchvima 1 eareful roentgenologic study will usually suggest v gronth
to be mvasive or non miasne  Whenever any doubt remuns after o
thorough roentgenclogic exammation the physteitn mu resort to punch
bropsy (See g 166 page 312 Fig 169 page 320 wnd Lig 170 pige 327}
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40. SARCOIDOSIS (BOECK’S DISEASL)

Sarcowposts was ongnally thought to be a cutancous condition 1t 15
now hnown to be sustemic  In a large majority of patients with the disease
there are pulmonary and hmph node mamifestations  The spleen hiver
intestml tract and hidneys are 1lso involved with some frequency

Sarcodosis 1> seldom acute m ats early stages It ordimarily pursues &
rather lengthy course with remussions i one part of the bods t thing plice
1 new lesions appear elsewhere  In most mstances sarcordosts does not
actually cause the death of the patient Some form of tubereulosis 1
perhaps the most common cause of denth  Right sided heart falure due to
extensis e pulmonary fibrosis 1 not uncommon

Etology —\ost mestigators 1n this field now beheve thit streoidosis
ts & nonease wtng tuberculosts although tubercle baailh are scdom demon-
strible  Pinner s explanation for thys failure 15 the most convineing, be

probable that the bacilli in question are of a low degree of virnknee  The
most puzzling etiological question 15 why certaun hosts should react
such a non-ts prieal manner to acid fast baclli The recent experiments with
lilled tubercle brailll m which such baalli produced ts preal sireoids on
patients with Hodghins disease may furmish & clue to mvestigators of

Boeck s diserse
Pathology The strcoid begins 1n soft tissue as g <mall arey of mff'lm

ally necrosis does not take place to an appreciable degree
Sircowds are small round and sharply defined  Deyelopment 1s slow
When they are subcutaneous they range from 2 dark red to brown or purple
When they donot lie on the surface of an organ they are hard rubber and
spheroid
Resolution of the lesion may be by resorption over a period of yers
\ore commonls the strcoid 1s encapustated or replaced by fibrosty - Panner
points vut that the fibrosts of old streoids 1 much courser thn the fibrows
of tubereulosis
The lungs are myvolved m most patients with swreordoss The molse-
st ige or an
The basic
\form seeding
wind the il
and in the bases  IHSUALLES ULILAILw = ngs do occur
(330)
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332 SARCOIDOSIS (BOECh S DISEASE)

grade fever 1s sometimes encountered but 1t 13 not a strihing feature of the
disease  When mvolvement of the lung 1s etensne dsspnea and other
svmptoms of impaired function may be fonnd

Physical Signs  In most patients with sircoidosis the typical shin
lesions will be obvious  Vhere they are not seen small nodules are some-
times noted that are firm to palpation  Fnlarged Iy mph nodes can often
be palpated and in many instances the parotid glands wll be found to be
enlirged also

‘The percussion sounds elicrted will depend upon the amount of iy olve-
ment of the lungs Emphssema 1s pcrhaps the most commeon findimg m
the physical eximimation of the chest If the supertor medsstinal and
peribronchual lymph nodes wre greatly enlrged some dullness over the
sternum and nterscapular area mey be eheited  Under these conditions
broncho 1esicular breath sounds mas te heard and at tunes rales

Roentgen ray Findings —The most characteristic roentgenologie ap-

pearince n streordosis 13 of numerous smnll soft densities seattered
o1 T ‘he bases

Where
densities
be mode

upon the basss of roentgen ras studies but such studies are significint when

- “ee Fig 143 page 282)

' depends upon lihoritory

10 copic apperance of the

tubercles have teen descrbed under  Pathology Blood chinges are

not wsvanable but there 1s usually increased plisma protemn ind ¢aleum
The tuberculin reiction 1s usualls negative or weakly poutne

‘The positive reiction to the injection of a preparation mile by mucer

ation of a known sarcoid no lule 1n salime (hveim test) 1s highly suggestie

of sircordosts A positive reaction consists of the dev elopment of 2 papule

m a period of several weehs A microscopic section of the prpule wiil

show the typieal sarcod nodule In numerous experiments no cse of

negatnve sarcold 1nvols ement gas e 2 positrve retetion wlule in the positne

eases nearhy all pattents reacted positivels

nature of the lestons in the shin by biopsy and microscop estudy - 110 v 1

when the abov e lestons are not present 1t 15 sometimes difficult to mahe 2
differential dignosts between sareatdasts and tuberculoss Hodghins
diser ¢ non speeific fibrosis pulmonary congestion met1st tti carcinoma
and even histophasmosis )
Tt berculosis —The history of esposure and the chinieal signs of coug 1f
hemoptys:  loss of weight might sweats ani fever and the presenc‘e o
tubercle bacilli m the sputum are definitnie differences  In sarcot nal:{i
most prtients are in relatively good health although the phn sm:;l sx;:nsl;l{rllr
the roentgen ray appearnce of the film mas be sumtlar Inm mlr‘\ tu ber
culosis nodulations are noted in the film but the densities ase much sma ler
and more umiform 10 size and the usunl lustory of prostriti n fever
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600, 1938

——— Pulmonary Tuberculows m the Adult, Sprnghictd, Hinors, Charles €
1945, p_312
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44, 4 Porem
T

- B o M Qeenn t nmn ancn wore wt an 11 barnt wa 1 an of

TerveLL B Is sireodosis a fungod discasc?  Aetd tubire Sendinwy 20, 212 1946
Warrvivor, I E - Shn reaction etined by hlled tubercle brcil n lympliogranulo-
matowss bemigna, Acta tubere Scandinav 19, 126, 1



Note a Nt ea gy 2d eatey 13 bolg face

B o, on;-sl’)rol n 29
Anccp Ses, < fie gy p, 1 mutpom lomn 41
eulnﬂdlufn{‘:l ue, 45 Bengn'y i1y of ¢ lung 310
of the fy, Konary ap Tung bongn ' b ] of
-ulnru,.ul.-r A the theat »all 5o lelomym 2 puln LLIT M} e 2
Abdypy e,y 12 g gy § 1o
Achaly Mol vy ) 9 g3 & f p2v
A ey bae gy '17?3 Ty orrehy g
Act nopy 01 nnuth g, Bl pora® nt
" Pulim ot 0 son 250 21 b rage damn g
Atn e 0O che ¢ k] Slar Jpery ten g
P10l g o 3 ngl test g f
Ad noma of ¢ Faragdy L Sp. Thatal o n g
Adheony nag mmm.ou-,u uny g “M“ns M put gy ooty
teanag of" & IR 4P ngaphy “Hreumg. e
lory ¢ . Toente g BTy} )
Aerop Nocarg o M Rraphy
A2 ut nng LELY N Mon g pog Pk ey Yes oy
Arenty', I T 10n  mappe g Wt
W, oo 2 l“"llll
1 e bere ! n fn} oy 1
Mmkrfmu:z, 13 ma g, i e (-
A R Aty p ' peryy oot 13,
N T "€ 1 yvoma 23 try g, et g4
Crevnn ey "1 Imonayy, Y pono7
ay 24, all oy fany L 15
Am o g oy Bnny 3 7 oy
TSRt g, TN
Anm(h-n velnp anttn, L
0 et LI Tari Monagy
Anate faf olr M2 Podt hepg, By oma g
flnpg 1o y4n teony NURIE TN fr
nlhlrnzm 25 oIn tm gty
ufn.‘an.ms rvklnl\lur'rt ! ng 2,
P '3 i 1y Ahery ani gy,
of trne) bron Mty 140 X qy }ag yry
Rlat p t Dty n ra 363y { npm Taay 16
Aﬂr_umnmprm DR owe ) Dealy g w
ntg Im oy k) malgny e tung 163
nthr iy 2 P Ming) i
An )y 5 e iry
e iy, tuberey) ey
drpun iy i t fin
Pl 7Y, 1 Hulein o * 2
sy Blnygy Y owyg Aty Nten'g ¢
tmep's Lergty
Poglly Im T o gop nty LAY
1y Aty oAy LEFN 1y Rl'mxrnn find npy hog
wARLT] Breon j " oan Yo gy
Vtedoer 194 I o funet Ty e
" Uoggy & Lt 2y podne g n 313
a ™ Rion 4 i methag lmr\lunnk Pu g
of fung 21h ing e ooy rn'M"'-»"m s
¥ operay 143 utat o'y pe fetl u) g
r 'H)onn'vm n oy Upragl ¢ meth ap gy
ireh-hu.rm HALT N NN " tPncutane metl o g
wl-lnnulr rhnun:&
B ln LN In il
h Bt en, ] %
I oy, ro! 8 P PN AL bt
lmummmm n rmm:mnl'n ., nvnrrm'm,d f 180
3
¥



330

Bronchoscope for sputum study, 17
s bronchial obstruction, 27
m bronchiectasis, 169
Bronehoscopy i broncholthiasis, 150
1n obstructive atelectacs, 27
of carcinom of the lung, 322
Bronchopneumonia,
und edema of lung, 170
and mediastimbis, 104
bronchoscopy i, 172
chateal symptoms in 171
dfierentind hagnows, 169
lobar preumaotia, 172
putrid [ang absc(ss, 173
tubereulows, 173
cmpyemy g, 76
etiology 1n, 169
1 pncumoconiosts, 218
laboratory findings i, 172
pathology m, 169
phssical signs 1n, 171
n-cllgrsrent attacks of hpoid pneumonta in,

rocntgen ray findings , 172
Buille, emphy semntous, 24, 236
Rullet i Jung and caloied pleurn, 57
Byssinoss, 215

<

Cangrricatioy of adventitous e~

Cr
Carcer of the bing

u
Candsda albicans n mouth, 234
1n pulmerniary mycoses, 226
Carcinoma cell» tn cfusions 22
etiolog of, 316
n mediastimmibs 160
Inboratory tcstsn 323
metastasis with effusions i 27
of pleura 59
of the lung, 81 163, 182, 263, 316, 316
chmical &y mptoms of, 320
differential dragnoos of 321
ntelectasis,
bemgn growths, 328
calorfird lemons 1n the lung 327
fungus disease, 324
lung abscess, 324
preamonia, 325
sarcoidosis, 326
sihicosis 326
tuberevloals, 324
prthology of, 317
Phy sical signs 1, 319
producing atelectasis, 235
Toentgen ray findings wn, 321
stain studies of sputum n, 183
thoracentes:s 11, 323
thoracescopy 11, 32 .
with serofibrinous pleurisy, 63, 6t
Cardro-mhibitory refiex. 25

i
See Carcinama of the

IXNDEY

Cardiospasm, 112, 118

Cartilage deformircs of, 30

Castous nodule, 81, 85

Casom 1ntradermal test 1 hydatad ysts,

261
o

rupture of, 20%
Cells eptheliond i pncumacanioss, 217
C erw;(:;;; Iy mph nodes tn Hodglaw'e diseast
nb, 39, 4547, 45
ancstheid in, 45
as rudimentary first nb, 43
brachtal plevus tn, 45
chnteal 4y méw(mm of, 45
ifferential diagnows of, 46
apieal lung tumors 1n, 46
buratisin 46
sarcoma of the humerus and elavick,
9

thology of, 45

Horner's syndrome 1n, 45

paresthesinin, 45

pathiolog of, 43

physieal signs i, 45

roentgen-ray findings in 46
Chiihiconrs, 215

cxnp) ema neccaitatns, 52
hydatid eysts of pleurs, 51
lung hernia,
Paget's discase of the bonr, 52
ubscapul ir abscess, 52
ctiology of. 48
1ahoratory findings i, 52
my cotic nfections of, 44

pathology of, 48
hysical #Ena in, 49
Renkhnghatsercs die, me ¢f, 51

roentgen rav findings n, 50

tumors of, 4
moa

)

lehaialt L7
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Empyema preumoroccal chimcal symp
toms ol
pockets in pulmonary m coses 233
pulmonary abscess 204 207
putnd 76 83 84
roentgen ray findings i 77
serofibrinous pleurisy 64
tuberculous 72 86 85-87
allirgy i
elinical sy mptoms of 8
diffcrential diagnosts &
fibrmous pleurisy
ctioloy
laboratory findmgs m 246
patk ology of 244

See Sero

vst
xo'-zmuplmm 1n hydatid eyst of lung 261

Fosimopl ilie mﬁltranom of the lung 19
preumonia eumonIA  €0SIN0

Fungs in empy ema 76
n sputum 17
Fungas micetion 1n serofbrinous pleunss

Funnel chest 39

INDEN

a

Gl\zlm\!:n & CXpanIMents In pneumoconions
18

Granuloma in To Yghin & discase 2

Grocco & tnangle of dullnessm worob) nous
plounsy 65

Gumea pig_tan culation m srofibr nous
pleurisy 68
un slob n und,
prcumot] ornx

TR spetanco s

H

Hearr an ! lungean ) oo 1 vess 1 2468

Hemopty ss and brc nel ohitt 1nas 150
Tatrh Jn bronel ectasie 153

Hemorrl age of the lung in pulmenary

plysieal 8 gne 1, 210
rocntgen ray finingsn 200
with medugstinal e e anl 1y iro

I .
encapsulite | empyma 2t '
non p-\m«mcb st 264
ulmonary tubcereul
fuptumdrlv,aqt eystol u. Iver

[ orucu.- tumors 202
1ubcrcu[ou~1 leurisy 26>
ctiology of 2!
laborf«’ury dagno <10 201
pathology of 2 8
Physical & gnan_ 259
roentgen ray find ngam
of the pleura 51

260
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roentgen ray Gndngs extracted from lungs at au
<arcoma of pacumomy 157 L op in [ pond
section through 97

spontaneous pncumu!homx 92

teratoma of 106 113 174

tumors of the 104

mg\ Hodghn s disease and hydrotho ‘o afieation patehes of 1n Fydatd yste

Mediastinum phy sical s n 107 /0.1 aspiration in hpoid pneumon 184

and

41

tumor  See

cocadioidomy cos 5 227 ]Pnpqmmhou techmie of d tingust ng
ery ptococcosia 227
hystopliemos < 226
montlinus 226
North American blastomy cosis 227
porotrict osis 227
streptothricass 228
Ay cotie infections of chest wall 44
Ay xom s of mediastinum 106

N st
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Pneumothoray, 1n loeatmg tumor, 59
n preumonis,
in pulmonary nlm-eu 207
cysts, 2ol
tuberculosis, 293
1n tumors of pleurs, 27
machines, sz.ber partable, 100 cc capac-
1ty 2
000 ce capacits, 20
method of, 27
pleural preesures in, 2
puncture of, m(ercmhl blood vesselin, 59
recurrent 88
spontancous 58
acquired ¢ysts of lung rcsembhing, 93
caused by puncture by fractured nb,
89

caused by tearng of adhesion, 89
causing muved tubereufous empyema,
85

Pt

Prothrombin, 2
Pruntis, gcncmhz(‘d 1n Hodghm's discse,
>
Pattacosis e al\o Pneumonia virus
chnical symptoms of 194
ctiology of, 192
Palmorsrs Sec alo Lung
abseess, 117, 202
broneligseopy m, 208
chmenl symptoms of, 201
diffcrential éngnosls of, 200
bronchuectasis, 213
bronchobiliary fistula, 213
hronchogente ¢y sts, 210
eavcimom of the lung. 209
empy em
famens drcase 210
<ubplireme nbscess, 213
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Thoracoplasty n pulmonary
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»n tuberculous cmpyema, 85
Tomography, 33 T
Torula hstalylica, causing cry ptacoceasss, | Tutanrs ~ See under Tumors tn sperifie
2 condstions
Tracheo-bronchial tree, 33, 57, 141
anatom) of,
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Transudate effusions, 21
Tricherbust, 11
Tabercle hacills, m sputtm, 17 Usang, libotatory analysrsof, 20, 43
stomach wash for detection of, 19 Urtieana son, 1n bronehography, 35
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