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THEL LUNG AS A MIRROR OF S1STLMIC DISEASE

Broadly spealung diseases affecting the lungs may be grouped mto one
of three categones (1) Primiry Diseases These include der clopmental de
fects new growths traumauc myuries and similar condmons The majorty
of the acute bactenial and viral pneumontas pulmonary suppurations primary
pulmonary neoplasms and tuberculosis ty pify this group (2) Secondary
Diseases These mclude pul v embolt 3¢ mal and so
called  termmnal pneumonns (3) Concomntanmt Diseases In these the
respiratory tract 1s imvohed either minally or in the course of svstenuc
diseases as an actrve more or less co equal partcipant These pages are con
cerned primanly with the last mentioned

When the lungs are involved as part of 2 systemic disewse the follow ing
are noteworthy (1) a symmetrical distrsbution of lestons i both organs
(2) a vaseular or pern iscular pattern of abnormal lung markings and (3) a
tendency roward pleural wnphcation The first and second elements are re
hited to the fact thar the palmonary 1y ol ement 10 most s» stenue diseiSes 15
either within or 1long blood vessels and/or b mphanes The third 15 due ro
the face that the plenra 1s richly supplied with blood vessels and Iy mphafice

The pulmonary changes gning rise to abnormal roenegenologic patterns
are a composite of (1) normal  bronchosascular markungs which vary wieh
the age sex occupation and body build of the sndnidual also the condmons
under which the roentgen exammation is made (2) physiologic and patho
logic changes witlun the air contaming untts of the lungs which largely
detesnmne the radiotranslucencs of the affected pares and (3) specific arch
tectural alterstions m the w1y of fibross emphysems consohdation “or
necrosts as well as assocuated reaction i pleura hvmph nodes and adjacent
structures In toto the various elements mentioned cndow the lights and
shadows m the chest \ rav with certam qualitatve and quantitatie char
acterssties which smmedutely bring to nund certam possibilities to be con
sidered in aifferential diagnosis

A disease may mamfest seself mn the lungs m dnerse manner wnd dissimiar
diseases in comptrable manner The pulmonary changes may assume the
configuration of promment hilar densities accentuation of bronchovascular
marhings diffuse Sbross small or large arr cvsts milary or nodular sfilera
tons parchy of massive consoliditions or multiple cvaties with or without
n 1ccompans mg pleural effusion  Vore often there 15 a combimation of the
aforemennoned Yet these several patterns mny be the resuft of a smgle or a
lumited number of agents On the other hand diffuse mnterstitial fibrosss my

be the end stage of viral allergre p sarcordosts sclero
dermn chronte pulnionary congestion and other diseases Cystic chamges may
be associated with prtwtary disease fusttocy tosis tuberous sclerosts and other
diverse condimons At least fifty abnormal staces may gue nse to milary or
nodular foct It would take us too far afield to enumerate the diseases which
may gue mse to pulmonary consobdauon eaviy formanon of pleural
effusion  The totahty of the preture depends on the type of tissue s olved
the duraton of ehe disease and the mtensin of the pathological process As
the dise1st progresses ot becomes chrome and recrudescent the cansanve
ngen!_ph\s an mcreasingly lesser role as far as derermiming the final prcture
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Chapter 1

Chest Roentgenography in Mass Surveys

Introduction

Criest \ nas surs eys of apparently healthy m
dniduals were mitnally mtroduced as 2 means of
finding tuberculosis but it soon became apparent
thar nontuberculous chest diseases mcluding
neop brongct s suppura
tions cardiac abnormalities  developmental de
fects and the pulmonary mamfestations of van
ous sy stemic diseases may also be detected i this
maoner  Chest X ray surveys have been most
frurtful in the detection of tuberculosis in vul
nerable segments of the populition such as
American Indians and Negroes m industrics
associated with occupational dust htzards n col
leges armed forces establishments diagnosuc and
prenatal climies penal and mental mstitutions
and more recency general hospitals

The introduction of photofluorography by
Manoel de Abreu 1n 1936 uulizing small films
has made the mass X ray survey an i 2luable tool
for case finding The results obtained m the
examination of armed forces personnel during
World War Il were so granfying thar routine
chest roentgenography was soon widely adopred
by vanous pubfic and private health agencies

The 1ncorporanon of a phototimer (\organ)
and the devclopment of 2 70 mm apparytus has
tened the use of photofluorography for mass
surveys The basic feature n the mechamsm in
volves a bult i photo cell which scans the
screen fluoroscence created by radinion through
the central Jung field The mechamsm aute
matically times the exposure necessary t© pro
duce films of any desired density This assures
uniformuey m chest radwogriphs a desratum in
comparing films of the syme indinidual

The photoroentgen umit 15 mstalled erther as
stationary equipment or as 3 moabile tracror
traler e with 3 self conramed power gener
ator According to one recent stunare approxa
matels fifty mullion small films were tihen from
1946 t0 1950 inclusive 1 the course of chest
xray surveys conducted by various public
health agencies i the United States This num
ber does pot melude the many standard sred
films tlen by phvsicnans in theie offices the
countless numbers tiken 1 clines and hospitals
nd the many retale films when screenmg ex
aminations rexeal abnarmal findings

Mass Chest X Ray Surveys

Truserctrosss Case Franme

The talue of chest ¢ ray screeting of 2 com
muriey depends on the percentage of the popula
ton covered by the survey and the effecuveness
of the follow up of those suspected of has g
disease The mimmum age of persons cxamuned
m general surseys 1 usually fiftecn years How
ever children are mcluded 1f there 1s a history
of tuberculcsis contact A major weal ness in

mass X 12y surve)s 1s the facr that although the
screening may include as tugh as 80 per cent of o
communuty the 70 per cent omured 15 apt to
have a propornonally larger number of persons
wauh abnormal chest findings Those who hve
reason to suspect that all 1s not well with them
are more likely to stay away This fearure of
mass radiography 15 well sllustraced 1n a study
conducted by the Ohie Unnersiv  Studenc

131



4 THE LUNG AS A MIRROR OF $YSTEMIC DISEASE

Health Service In the participating or volunteer
group, tuberculosis was found m 011 per cent,
m the “straggler” group the mcidence was 119
per cent, or approwuimately ten tunes higher
Since 1t 15 a common practice to project the same
prevalence rates of tuberculosss and other chest
diseases found m an exammed group to the un-
examuned group, the sources of error n this type
of figuring are obvious It 15 also well known
that elderly persons do not respond to appeals to
submut to chest x-rays 15 do y ounger ones Possi-
bly this 1s due to the fear of the former that
should the chest x-ray reveal disease their jobs
might be at stake
As menuioned, the results of mass x-ray sur-
veys parallel the thoroughness of the follow-up
of disease suspects An abnormality found m
the chest which cannot be venfied adds httle to
the value of the procedure On the whole, mass
x-ray screerng brings to hight many suspects but
comparatively few wich disease of clincal sig-
mificance Furthermore, 1n view of the decreas-
g ncidence of tuberculosis, the cost of finding
“positive” X-rays In mass surveys Is increasing
and the law of dimmishing returns 1s commg mnto
play  Greater efforts will undoubtedly be made
m the future to examine the more vulnerable seg-~
ments of the population Increasmg emphasis
will be placed on the findings of tuberculin posi-
trve reactors 1 children The younger the chuld
with a positive tuberculin test, the more likely 15
one apt to find a source of mfection at home In
the case of mfants under two years of age the
chances of finding a household source of mfec
tion 1s more than 90 per cent It may be men-
tioned at this pomne thar lately tuberculoss 15
bemng discovered much more often 1 persons
over fifty years of age than in younger age
groups, espectally m males The old “seed bags”
will continue to be a source of contagion for
some time to come
As an example of an ambitious undertalung 1t
a commumity-wide chest x-ray survey, one may
cxte the Los Angeles X-Ray Project Ina county
of about three million nhabieants fifteen y ears of
age or over, one half responded and were x rayed
sansfactonly (Table 1) Unknown cases of ac-

TABLE 1
Finorvcs oN Cowrmaratory ROENTGENGGRAMS 1N
Los AncEtes Cuest X ray Survey COMPRISING
1847 261 Persons or YWHant 64 745 Wene Asken
To RETURN AND 54648 Conerien

Essentully negauve 14344
Evidence of old healed disease 9216
Tuberculosis 18785

Other chest disease’
mcluding 3 500 neoplasm suspects 5646
Cardiovascular disease 6657
54648

From Guiss Cancer, § 219, 1955

uve tuberculosis were discovered m 108 per
thousand The extent of mvolvement, 1n cases of
active disease, was mmmal m 30 per cent and
either moderately or far advanced 1n 70 per cent
Drolet, who reported these sranstics, makes the
pertnent comment that mass surveys do not
necessarily find the majority of acuve cases 1
the early stages of the disease A simlar city-
wide survey was conducted m Mimnneapols Of
approximately 500,000 nhabitants, 301,513 of
the adult population were examined 1 a period
of sixteen weeks Of those examined, 6,375 were
found to have sigmficant lesions These were re-
ferred to private physicians and chnucs for fur-
ther study A prehminary report of the results
was made available of the findings i 3,228 cases

The final diagnoses included (1) 261 persons
with active pulmonary tuberculosss, 1,859 per-
sons with mactive or arrested tuberculosss, and
(2) 1,108 persons with a variety of nontuber-
culous diseases (275, cardiac, 122, cancer and

711, “other” conditions)

Community-wide surveys have been con-
ducted m other metropolitan areas, mcluding
Erte County and Nagara Falls, New York, Mus
kogee County, Georgi, Seattle and Tacoma,
{Vashington, Boston and Worcester, Massachu-
setts, Washmgton, DC, and Denver, Colorado
With the cooperation of the Urted States Pub-
lic Health Service, 22 such chest x-ray surveys
were completed by 1953 Commumts surieys
on less ambitious scales have also been conducted
1n vanous parts of Europe Insofar as the detec-
nion of pulmonary diseases are concerned, and
cuberculasts m parncular, the results vary to
some extent with the composition of the popula-



CHEST ROENTGENOGRAPHY IN MASS SURVEMS 5

non On the average, berween 2 to 3 per ceny, at
most four, of those exammed are found to have
sbuormal chest v-ray findmgs requinng addi-
tonal mvestgaron One per hundred (10 per
cent) 15 found to has e Jestons suspicious of tuber-
culosis and on further study, this percentage 1
reduced to 0 1 per cent {one per thousand) wich
chatcally signeficane diseases The changing scene
i tuberculosss 1n recent years wall undoubtedly
be reflected m considerably reduced morbidity
rates i the futare
Physicians engaged 1n € ray surveyvs repeat-
edly draw attention to the fact that communty
chest screening surveys disclose, m addimon o
tuberculosis neoplasms and cardinascular sus
pects, a5 well gs large numbers with ¢ miscellane
ous” condittons  Gould found sixty —srx different
categories of chest lesions revealed m mass x ray
survess Many would nor hase come to Iight or
would have been discovered i advanced stage if
not for reentgenography In view of the de
creasing importance which mass surveys will be
oceupying m the fature mn the detection of w-
berculosts, 1t may be worthwhile o discuss
briefly the value of this techmique 1 the discov-
ery of pulmonary neoplasms and heart disease
The large  mscellaneous” group of diseases has,
as yer, attracted hrrle attention because of the
compleuty of the problem msolved i the fol
low up and final analys1s of such cascs A major
obyectne of this bool ss to draw attennon to the
“muscellancous’ or “other chest disease” group,
an untapped source of matenal for future study

Cancer Casr Fivoine

Chest < ray surveys are mstrumental m che
discovery of many cases of bemgn and malig-
ame merathoracic neoplasms  Guiss in a taby
lated summary of ten sunieys, found the me-
dence of possible tumors, detected m chest
X rays, to be 0 8 per 1,000 persons exxmned The
Los Angeles survey, previoush mentioned, dis
closed 3,500 chest tumor suspects In 329, m
whom the presence of tumor was confirmed, the
discase was found mabgnant m 246 and berign
in eighty three  An addinional number had me
rastine lesions (108), gouer (464) and bemgn

tamors not treated (298) (Guss, exted by Dro
Jet)

In a chest 1 ray sunvey o Boston, $36,012
persons were exammed  Suspicsous tumors Were
found m 398 In thuts-mine the prescnce of
primary bronchiogenic carcinoms was proved,
1n thirreen the dugnosis was presumptne Meras-
tatic pulmonary tumors were found in runeteen
The largest number, 275, fell into a muscellancous
group comprsing eighry-one cases of tubercu-
losis, forty two other mfcenons, fifty -one meds-
astinal lestons, fourreen chest w all Jestons, thirteen
draphragmanc lesions, ten vascolar lesions, forey -
seven others” and scventeen “no disease ” Me-
Nulry draws attentton to the thurry -nine patients
with proted primary carcmoma Twenty -one, or
§S per cent, were resected but only 5 or 13 per
cent, were alne and apparently well three years
after the date of the ongimal sunvey filtm Gurss
reported a “three year cure rate* of che resected
cases 1 the Los Angeles survey, previously cued,
of 358 per cent, a considerably hgher figure
than that generally obramed m non-sursey
groups This reflects the wmclusion of many pa-
tients with eardy, asy mptumatic discase

Guiss notes that of the 3,500 cumor suspects
discovered i the Los Angeles survey, ouly @ per
cent of fung cancers was found m the age group
under forty five years (Table 1) He esumates
that were the survey restricted to males more
than forty five y ears of age, the number of lung
cancers would have mcreased four- to five-fold
As an ndicatton of the effectueness of the sur~
vey, m discovenng bronchiogenie carcinoma, 1s
shown by the face that only tnenty-scven of
those surieved whe were to die of lung cancer
that vear were not discosered by the single
onerofilm, m contrast to the 213 picked up Bue
inasmuch as 11 per cent were nussed, chest v ravs
should be repeated twice 2 y ear for greater effec
T eness

The quesuon arises w hether caremomas found
n the course of mass survey s are more “curable”
than those encountered m provate pracuce and
whether such tumors can be discoresed m suffi-
crentls lacge numbers to warranr consideratson
of the mass chest sur ey as a practicable means of
pulmonary cancer control Since, ¢ present, re-
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section 1s the best treatment available the earlier
the disease 15 discovered and excised the better
the prospects of survival Resection 15 the treat
ment of choice for evers unevplamed mass m
the chest especially 1n persons of the cancer age
providing there are no contramdications to surg
ery This obviously mvolves exploratory thor
acotomy and resection of many relatively
benugn crrcumscribed masses  But this 1s 2 small
price to pay smce disease occupy ing space 1n the
chest 15 best removed under any conditon un
less there ate definite contraindicarions Garland
estimates that photofluorographic screening pro
cedures applied to the general population have
led to the detection of about ten cases of
bronchiogenic carcimoma per 100 000 persons
examined But if the procedures were restricred
to males over forry five and conducted every
srx months  the yield should reach about fifty
cases for 100 000
In a survey of 156 774 people Gowen and
Frank reported the discovery of 307 with find
mgs suggestive of malgnancy Follow up of
these suspects led to the diagnosis of fourteen
with proved carcmoma the majonity well ad
vanced The report by Churchill on bronchogeme
carcinoma  discosered m the San Diego survey
1s particularly mstructive Of 739 060 persons ex
amined carcmoma was correctelv diagnosed 1n
twenty of whom seventeen died In the follow
mg two vears an addinonal twenty four m
whom the disease w1s not detected 1n the surtey
died of bronchiogemc carcinoma The average
time from the screening to the onset of symp
toms 1n the undetected group was nme months
The symptom free peniod corresponds closely
with that found by Buchberg Lublmer and
myself 1 a study of 443 patients with fatal carer
noma of the lung proved 1t autopsy The dura
tion of Ife from the nme of onsec of strikmg
symptoms was 142 months from the ume of
appearance of objective findmgs 91 months
Inview of the fact that only a small percentage
of patients can be cured after symptoms desclop
1t 15 obvious that screening once a y €ar 1S to0 long
an mters al i which to d scover svmptomless car
cmnoma of the Jung  Persons of advanced age
need to be examined at Jeast twice a year In the

final analysis the diagnosss and treatment of car
cmoma of the lung 1s largely the responsibiliey
of the general practioner The phy sician muse
be impressed with the importance of tal ng a
chest x ray as part of every complete health ey

aminition In the case of men past forty years of
age with unexplamed sy mptoms referable to the
chest fallure to mclude a chest « ray 1s mdefens,

ble Even i presumably clear cut cases of
transient atelectasss or resolving pneumonia or

pneumonitss  of whatever cause follow up
< rays should be taken until there 15 complere
resolunion of the process Only 1n this manner
will cancer of the lung be discovered in resect

able stages  Recent reports on rescctional surg

ery for malignant neoplasms expressed m five

year surviials mndicate results approiwching 20
per cent twice as good as those reported only a
few years ago

Hearr Diseasg Case Fivoine

The Boston survey previously mentioned re
vealed some interesting nformaton relatve to
the finding of prevtously unknown cardiac dis
ease Rutstein and co worl ers reported observa
tions on the validity of mass chest < ray surveys
i detecung heart disease  Lach film was sub
jected to two mdependent readings one by read
ers utilizing usual chest < rav survey techniques
where the primary 1nterest 15 the finding of tu
berculosis and 1 second by a group of radiolo
gists worl mg 1 paies who were solely interested
i finding abnormalities 1n the size and shape of
the silhouette of the hearr and grear vessels All
persons whose shadows were clissified 15 abnor
mal by either or both groups of readers weve
then requested to return to a special clime staffed
by cardiologsts for confirmatory studies

Considerable varutions were found in the
sield of abnormal films n the two studies duc
o differences 1n tranmg and expertence of the
readers 1n the intcrpretation of x r1y shadows of
the heart and great vessels Those who read the
films onhy for heart disease contnbuted almost
three times as many abnormal films as did those
who read the films for all chest abnormahues
with prmany emphasts on tuberculosis The total
y1eld of venfied heart d sease was 1 67 per cent
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A comparable study 1 which all the films were
read once only by a survey team for 41l possible
chest abnormalitics includmg those of the heart
and great vessels vielded 0 23 per cene with vert
fied hetee disease It would seem therefore that
although the small film may be used as a heart
disease case finding procedure the value of such
screemng depends 1n the finil analysis on 2 care
ful evimmation of each cardac suspecr For
this rewson as will be discussed later routine
chest 1 riyvs of patents adnutted to general hos
pitals and climes are much more frunful

AbscrrLanrous  Diseases Discovorep
™ Cuest \ Rav Survers

\lass surveys include large numbers of sus
pects with undragnosed chest disease  Later
chapters will deal at greater length with some
of the conditions found among this  nuscellane
ous group and the methods by which a diag
nosis m1y be established m some of the suspects

Tt nught be pertinent 1t this pomnt to empha
size a weakness in chest roentgenography as ap
plied to chest  rav surievs which 1s not suffi
ciently appreciated by thoese engaged . mass
undertal ings  Suspictous  lesions discovered in
routine roentgenography  and which are later
found to be due to errors in technique or mter
pretation or after addmonal studies are finally
judged as being of no chmcal sigmficince may
be 1 cise of much worry on the part of the
persH)n and family concerned The scveral davs
perhaps weeks it tahes before 1 verdiet 15
reached 15 a period of stress which few mdi
viduals can bear with equanimirs It ss therefore
mportant that persons requinng  2dditional
studies be exarmned as expeditiously s possible
Furthermore the ones bemg examined should be
rold thar suspicious lestons which may be
found on routme roentgenography will more
often than not turn out to 1 ¢ of no climcal sig
mificance and that when they are muited for
follow up examunations 1t need not necessarily
signify that diseise has been found

An addmonal drawback to mass chest \ ray
survevs i the false sense of security 1t may en
gender on the part of those examined as well as
on the part of the physician when the report 15

made that no abnormahities were found A neg
tne report means that no demonstrable 1bnor
mahines were discovered at the time of the par
teudtr exmmnation It does not guarantee that
the lungs will remun 1mmune to disease 1 the
future

AMurTiee or MULTIPHASIC SCRECNING

In recent years attempts hnve been made to
incorporate chest \ ravs talen dunng routine
health examunanons m mulaple (muluphasic)
screening programs  The specific purposes for
such undertal ings are case finding as well s
heilth educanion The method mnvolves the use
of two or more stmple laboritory tests or pro
cedures applicd on 1 mass basis to derermme

presumptne evidence of mcipiene disease or
defect  This defimuion of the nature of muluple
screenmg  agreed upon at the Nattonal Confer
ence of Chronic Diseises m 1951 does not imply
that the particulir examinations are m the na

ture of a diagnostic study no more than s the
simple chest \ ray of a pulmonary disease The
procedures mcluded 1n elaborate multiple screen

g progrims are 1 addimon to 1 chest x ry 1
serologic test for syphilis a hemoglobin deter

mmnation an erythrocyte sedimentation  test
blood sugar and unne tests n electrocardio
gram tests for sight and hearing defects height
and weight mersurements Papnicoloau smear
cvamination for tumer cells 1nd other refine

ments depending on the medical laboratory and
administratve facihties avahible The most com

monly wused tests are chest ¥ rivs seralogic tests
for sy philis and blood sugir deternunations The
more ambitious projects even nclude 2 self

screening  history

In a review of muluple screentng  published
by the Council on Medical Service of the Amer
1can Medreal Assocntion (Noscmber 14 1953)
the advantages s well as the objectionable fea
tures are discussed  Among the miny objections
the following hate been vorced A medical pro
duction lime type of exammation by machine
cannot exclude or detect all incipient diseases
also that 1t may engender a false sense of sccurity
mn those m whom abnormalites are not found
o thut it may cause undue pprehension and
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expense for those who are found to have false
positne results” It has also been clumed that
“the physician has no opporrunity to secure an
mutmate knowledge of the panent” and that there
15 “no opporrumty for an appraisal of the nega-
trve group by a physican’ Probably the most
mmportant defecr hies i the fact that “most of
the tests that are employed do nor possess even
an approumately precise value or measure that,
on the one hand may idicate that a finding s
within phy siological himits or, on the other hand,
15 really indicauve of a disease process”

Among the major advantages of 2 muluple
screenng program, 1t 1s pomted out, are that 1¢
offers “an excellent prelimmary procedure to
any form of exammation by reducing the cost
and tme factors thereby making 1t possible to
extend periodic exammnations to sigmficantly
larger groups of the population ™ It 15 claimed,
furthermore, that “multple screening program
1s an aid to making people health conscious and
seems to sumulate the desire for regular check
ups, and that “as a program of prevention, mul
tiple screening has caused a large number of ap

parently well persons who were not aware that
they mught have a progressiv ¢ discase to consule
therr physicians

In summarizing the results of nine major proj-
ects, totaling more than a million persons
screened, Kutlander and Carroll esumated that
approvimately 50,000 or § per cent of the num
ber were found to have disease and/or major
abnormalities previously unrecognized In sev-
eral of the projects, the yield was as high as 10
per cent These v estigators emphasize the fun-
damental differences between screening and
dagnosis The former attempts only to sclect
Iugh prevalence groups through the application
of standardized tests to numbers of people with
the full realization that there will be errors
the form of false positves and falsc negatives
Diagnosts, on the other hand, establishes or rules
out disease through a synthesis of the most com
plete and accurate mformation available about a
particular mdndual While each of these proc-
esses 15 appropriate 1n 1ts place, they cannot be
used interchangeably

Chest X-Ray Sutveys of Selected Population Groups

ARMED SERVICE PERSONNEL

World War IT provided sllummnating data on
the lung findngs of approximately 18,000,000
presumably healthy persons In an analyss of a
sample of about 200,000 registrants, Morse found
that 1 per cent had disqualify ng chest disease of
which 03 per cent had actve pulmonary tuber-
culosis The relauvely small number found with
nontuberculous disease and the comparauvely
large number with tuberculosts was undoubtedly
due to the age group of the registrants By the
same tohen, the lungs of these mndniduals had
not s yet sustaned the wear and tear of hfe
which expluns the small percentage found with
nontuberculous pulmeonary disease  The non
tuberculous rejections, based chiefly on the
roentgen findmgs, compnised thirts -five different

categorics
MenicaL STupaTs axp NURSES
“Tuberculosis dev eloping m the course of tram-

ing of medical students and nurses 1s a serious
problem The lowered inaidence of this catas-
trophe 1n this group 1n recent y ears 1s due pardy
to the dechne of tuberculoss in the gencral popu-
lation and partly to the mstirution of precannion-
ary mcasures cluding (1) tubercubn testing
and chest roentgenography of all matriculunts
and at intervals durmg the coursc of traming,
(2) mcreased usc of chest \ rays n hospital and
clinics enabling the discovery and segregation of
those found tuberculous, (3) the adopuon of
contagious techmque, (4) a more judicious use
of tuberculosts clinical and autopsy maternl in
teaching and (5) the establshment of student
health departments m unnersies and colleges

BCG vaccination 1n tubereulin negaute reactors

and the employment of city bred elderly nurses
1n tuberculosts institutions, 2 NCCESSItY 1m MOSt

cases because of the shortage of recent graduates,

have helped materally 1n lessening the meidence

of tuberculosis among the most exposed group

of the population
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PR B\1PLOY MENT GROUPS

Chest roentgenography 15 bong used wuth
increasing frequency n pre employ ment exam
imanons  Vlany states are adopting legislavion
Iiberahzing V% orl mens Compensation Laws re
specung tuberculosss silicosis and other occupa
tional hazards Thus makes 1t all the more 1m
portaut for employers to discoser chest disease
1 prospecrne employ ces which might become
compensable In many cines those employed as
food handlers beanticrans and in department
stores are required to have periodic < ravs of
the chest Teachers and school employees are
recenving special attention in this respecr The
results of routine chest ¥ ravs of worhers m low
pad industries as well as indigents and reciprents
of public relief serve to emphasize the important
role which the socioeconomic factor plays
tuberculosis

\ vrneranLe Lriinic Grours

A major health problem n the Unured States
15 the lugh meaidence of tuberculosis in several
cthmc groups of the populanon notabls Ne
groes Puerto Ricans and Amencan Induans
Pinner and othess believe that a true racil geno
typic difference ewsts among vanous racial seg
ments The course of the disease and 1ts response
to treatment among white and non white groups
support this assumption  Undoubredly contribu
ung factors are present m the unfavorable eco
nomic status and living conditions of these peo
ple Although the prevalence of berculosis as
mdicated by tuberculin testing and recent x ray
surveys s showning a steady decline the mor
bdity and mortality rates among the segments of
the population mentioned reman considerably
figher than m the general population

Tnaratrs oF Mental Institurions

Approumately 600 000 persons i the United
Stares are m nstitations recer ing care for mental
ilinesses approxunately one half of all the pa
tients hospital zed n the ccuntry  Chest s ray
survevs of mmates of mental institutions reveat o
high ncidence of tuberculoss In facr the rate
15 hgher n this group than in the most sulner

able groups of the population at large Becaus
of the uncooperativeness of mental panents diffi
culties are encountered 1n the diagnosis and treat
ment of disease so that repeated chest \ra
evaminations are necessiry  Among  patient
with dementia praccos the prevalence of tuber
culosss 15 partcularly Ingh probably becuse suc
patients stay longer m institunons and have there
fore greater opportunities of developmng the dis
ease

Qechsh reported the resules of chest ¢ ray ex
ammatons of 25914 mental patients m seve
Cahforna hospitals The study revealed 8 5 pe
cent of previously unsuspected remfection typ
pul 3 tut losis and a tuberculosis deat
rate of over 600 per 100 000 Other investga
tors have reported similar ngh morbidity an
mortality rates The true prevalence of rubercu
losis i mental wstitutions 1s not known becaus
of vanous laws and regulations which hinde
effcetne case finding programs Lgualls impor
tant 15 the fact thar a tugh mcidence of tuber
culosis 15 found among employees of menta
hospitals and to a lesser extent among employ ec
of msututions for mental defectives Tubercu
losts in mental mstitutions 15 a serious probler
and comparatively httle has been done towar
1ts solutton  Proper management s olues a ches
x ray of every mmate on adnussion and period:
sureys of all inmates because one hs to depen
almost enurely on the A ray i the detecuon o
the disease Cffective treatment of pulmonar
tuberculosis m patients of mental institutions 1n
volves mtensive use of antimicrobial medicatio
aud resection of localized disease Halfwa
measures are not cnough

ROUTINE CHEST \ Ravs 1 GFNERAL
Hosprracs

The routne use of roentgenography for th
detection of chest diseases 1 pauents enterm
general hospitals has not recerved the v 1de adop
uon the procedure meres Al too often ches
< rays are taken of such panents days or week
after admission or when wdicated a contn
gency which may or may not awse and whe
1t does after loss of valuable ume The facr 1
not sufficiently stressed that 2 hospitalized pa
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tient with undiagnosed active pulmonary tuber
culosis 15 a source of danger to others incladmg
physicans nurses and other hospital personnel
On the other hand a patent with a nontubercu
lous chest disease may be under treatment for a
relatively mmor ailment while the more sertous
tliness remains undiagnosed The patient may
leave the hospital with disease undetected w hich
mught have been treated effectnely
In 1934 Hodges made a test of the uulity of
routine chest X rays of all patients dunng four
teen consecurne working days The evamma
wons were of patients entenng the chme 15 well
as the hospital After the films had been proc
essed they were put avay At the end of three
months they were re examined and compared
with the hospital records to see whether or not
the exammanons might have been helpful mn
diagnosis It was found thit a gross error of
omssion had beent made once everv day during
the fourteen day permod Realzing that one
could not afford to make an error of that extent
routine photofluorography was mtroduced in the
hospial begmmng n 1941 Over a span of seven
years a total of 176 304 admussion survey exami
nations were made mcluding 6 285 exammations
of hospital employees Of the total number ex
ammed 94 per cent were considered on the
ninal review to be sufficiently abnormal to re
quire further study The figure of 94 per cent
semamed constant month by month throughaut
the seven years On the basis of pertodic sam
plings 1t was found that the percentage of clin
scally mmportant chest abnormalities among the
survey groups shranl from 94 per cent to §7
per cent when the i1l abnormality w1s more
carefully evaluated by other means of investiga
tion
Oatway 1 a survey of the stagus of routne
chest \ raying mn $39 general hospitals m the
United States as of September 1948 found that
247 hospitals or 6 6 per cent had routine chest
\ r1vs taken of patients on admssion and of these
comparatnely few mecluded all the admussions
It should be mentioned that the directory of the
Amenican  Vledical Associauon lists  approv
mately 4600 general hospitals and a mmonts of

these provide routine chest « ray of hospital ad
missions

As recently as 1950 Porter 1n 2 survey of the
hospitals of New York City found only ten of
138 institutions to have a program of v raving
patients on admission These ten institutions ¢
counted for 6 5 per cent of all the patients ad
mutted to the 138 hosptals approximately the
same percentage as that found by Oatway  Since
1t 15 estimated that 30 000 000 persons are treted
yearly m the general hospitals of the Untred
States 1t 1s obvious that these mstitutions harbor
large numbers of ndiiduals with undetected
chest disease Since the discovery of the pulmo
nary mamfestations of systemic disease the topic
of our discusston 15 drectly related to the prob
lem of routine chest roentgenography of hospital
admissions 1 may be pertinent to cite our €Y
pertence 1t the Mormsama City Hospital This
project mitiated m 1948 was the first of 1ts kind
established 1 the Department of Hospitals of
the City of New York

The case finding project ac the Mornsama
City Hosputal was mstitated with the following
objectives (1) to determme the prevalence of
pulmonary tuberculosts in patients admitted who
were unaware of ther disease (2) to prorect
physictans nusses patients and other hospial
personnel from contact with unknown cases of
tuberculosis (3) to discover the presence of
nontuberculous chest diseises (4) to provide 2
teaching medium for physicians hovse staff and
medical students (5) to determme the value of
routine mimature roentgenographic examinationt
of the chest as an awulary to standwrd equip
ment and (6) to help establsh procedures
which might serve as a pattern for other hos
pirals
Through the generosity of the Bront Tuber
culosts and Health Committee a 70 mm photo
fluorographic unit was mstalled m quarters adja
cent to the admutting room of the hospital
\Gmature x ray films are taken rourmely of all
pauents admurted to the wards excepuing those
1n cntical condion  If an  ray 1s not taken on
admission every effort 1s made to tahe one while
the pitient 1s n the hospital or upon leaving the
msutunion  Patients attending the prenatal chimic
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3 0 Mod Adv

40 Farady
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& [ Hematogenous
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2 O Aane

3 [ Unletermined \ct ity

1 [ Pulmonary Disease

§ [ Thoracic Cage Lesion
(Tentatne Diagnosis)

9 [ Lung Scars

- 10 O3 Pleural Scars

11 O Duphragmatic Disease
12 [ Chestor Lung Inuries
13 [J Neopla m

2 @ Pleural Discwe 14 [ Others — Speaify

3 [3 Abnormal Aorta R
4 [ Abnormal Heart

5 [ Vedustnal Diease

6 [ Lung Anomaly

7 0 Rib Anomaly

CONCLUSI10ONS

1 O \CGATIVE CHI'ST
2 3 ABNORVIAL CHEIST No further X ray unless chincally mdicated
3 O ABNORMAL CHEST Furtl er study recommended

FINAL DIAGNOSIS - -

e
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have chest x rays at the tme of registranon so
that when they enter libor they are taken im-
meduately to delisery rooms On an average,
about 85 per cent of the patents admitted to the
hospital 1ce exammed by minature roentgen
ography, the remaimng 15 per cent being com
posed largely of emergency admusstons Chest
A-ray s are tahen on 2 twents four hour schedule
The films are developed at the end of each duay,
excepting vweeh ends and holidays and read the
following morming

The resident mn pulmonary diseases begins the
day s work by reading che films taken che pre-
vious day A seaff physician of the Pulmonary
Duvssion checks the ressdent s findings and reads,
m addition, ail films taken since hss fast reading
In the course of the week each film 15 read inde
pendently by at least two members of the visit-
g saff ewpert m roentgen mnterpretation of
chest disease  An oricutation shect contaming
a concise notatian of the roemtgen findigs 1s
sent to the ward withun wweney four hours of
the pauents admission The upper half of the
orsentation sheet ss filled out on admission the
lower half, afrer che final dugnoss 15 made
The sample of datz to be presented shortly s
based on the findl duagnosis (Table 2)

Pauents suspected of having pulmonary tuber
culosts on the bass of the adnussion v-rav find
tngs are immeduacely transferred to the tubercu
losts wards The condttion of patients revealng
nontuberculous diseases 1s brought to the atten
tion of the plnsicans of the parucular sersice
mroled the members of the Pulmonary Di
viston mamsaimng close contact with the patient
and supervising the trearment unul che final dis
posttion  Follow up 1s continued i the Chest
Chime The direction and operation of the 1d
nussion chest \ ray program at the Vormsinia
Ciry Hospital 1s by physierans specislizing m
chest diseases Institutions without 2 chest umt
utilize 2 Tuberculosis Officer  or some similar
agents to integrate the several services

As noted m the ortentanon sheet, three broad
groupings ar¢ used tn clussify ing the admission
chest « ray findings (Table 2) Group A m-
cludes nstances n which no changes are seen
m the mmucure films of sufficrent mportance

to warrant reexamunation by 14117 mm flms
This group mcludes malformarnions or desclop
mental anomalies of the thoracic cage or of the
lungs such as azvgos lobes or cervical mbs, dis
crere calctfied focy, pleural chchenngs or ob-
lireration of costophrentc smuses 1s w ¢ll as diffuse
emphy semarous changes or 1ccentuated broncho
vascular marhings m older age groups In ques
nonable cases the film s over-read, proper con
sideration bemng gnien to the adnussion diagnosts

Group B uncludes mstances of carduac enlarge
ment and/or unduc prommence of the large
blood vessels  Patients with such abnormahties
are referred to the Cardioyascular Diision  If
the cardiac enlargement 1s assoctated wich gross
disease m the Jungs and/or pleura such as infare-
tion, pneumonia or large pleural effusion the
condition 15 classified n Group C The lateer
mcludes all pauents whose films show changes
1n the lungs and/or pleura of sufficient signifi
cance to warrant further study by 14+ 17 mm
films and other diagnostic aids, if necessary
Since the mstallation of the photofluorographic
umt at the Mornsania City Hospital approst
marely 1,200 chest cases, ’ exclusive of 800 car
dizc suspects, are found annually

Of the firse 20 000 consecune admussions 1o
the Vornsania Ciey Hospital 2,644 or approt-
mately 13 per cent revealed sigmificant chest ab
normaliues (Table 3)  An addwsonal 8 per cent
not mcluded 1n Table 3, revealed cardiovascular
abnormaltties In other words one of every five
patienes admutted to the Mornsanta Crey Hos

TABLE 3

Ciiesy ABvorntaumes Asone "0 000 Cossectye Hoserrat
Apvissions DiScovERED 0N ROUTINE PHOTOFLYOROGRAPHY

Tbe Tbe Nont
hmoun  Unknoun Tubercrlaws
on on Prly wonary
Seruice Adnussion Adnasnon D sexse
Aed eme {includ ng
est Division) 389 3 18
Susgery 16 3 140
Urology 10 7 2
Obstetnes and
Gynecol 3 k4 2 2%
Prenwal 1w ° 13
Other Services 1 3R 3

430 215 416 2085 1798 899°%
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patal has abnormal findings referable to the heart
and/or lungs to which artention 15 drawn often
for the first ume, through the use of rounne
chest photoroentgenography A follow -up studs
of the cardic suspects was not made but there
15 reason to believe that m a sizable percentige
the adumsston chest ¥ ray was mstrumental in &
rectmg ateennion to the possible existence of car-
chac disease
The experiences reported by Batt and co
workers are worth cmng  Durmng 1953, phoro
fluorograms of all adult panents admutted to the
Hospital of St Raphael, New Ifaven Conn
were studied for cardiovascular disease In ad
dition to the routine P A film, a left lateral view
was taken on all panents except the very obese
and the prenatal group Suspicious cardiosascu
lar silhouetres were selected for further study
Of 6,439 adults 709 of whom were suspected of
hasing cardiovascular abnormality, a follow up
study of 595 revealed 497 (83 per cent) to have
cardiovascular diseasse  One hundred and nmery -
stx (47 per cent) were unaware of the presence
of such diseases Admittedly the pinents were
of a selected group and of more adivanced age
than are encountered n vsual surieys Never
theless the results are quitc impressive
Study of 2 group of 601 consecutive patients
with tuberculosis duning the first two years of
the Morrsama Ciry Hospital project showed that
288 or 28 per cent knew of their disease on ad
mission the majority having been referred for
emergency treatment and 313 or 52 per cent
were unaware of their disease  On the basis of
the total admssions to the Mornsama City 1los-
pital, cxamined by routne chest roentgenog
raphy 2 08 per cent of the panents were found
to have pulmonary tuberculosss for the first ume,
an ineidence of more than 20 per thousand It
should be noted that in contrast to the group
admitted with known tuberculosss, those with
unhnown disease included only 15 per cent with
advanced and 60 per cent with mmimal tuber
culosis
The climical materal at the Mornsana Ciey
Hospial compurises a sclect group of patients
including large numbers of Negroces and Puerto
Ricans in whom tuberculosis 1s much more preva

lent and more virulent than m the general popu
lauon The recent decline n the merdence of
tuberculosts i the population as a whole 15 prob
ably beng neutralized to some degree by the fact
that 1n large urban centers, as m New York City,
non-w hites are now malung up a larger percent-
age of the populaion Obviously, a case finding
study 1n 2 hospital located 1n a scction of the
aty with a smaller percentage of Negroes and
Puerto Ricans than in the \lornsinm district
would undoubtedly reveal a lesser ncidence of
tuberculosis In any event, the mcidence would
be maternilly higher 1n routne hospital admis
stons than i the general population The finding
of more than twenty persons per thousand with
clinieally sigmificant tuberculosis ameng routine
admusstons to the Mornsama City Hospital who
were unavare of therr disease 15 impressne  As
mentioned presiounsly, community surseys reveal
an meidence of reportable or ‘ probably™ ac-
tre tuberculosis of one to three per thousand

From the very inception of the project at the
Mornsania Gity  Hospital particular attennion
was pud to the problem of pulmonary nco-
plasms It was found that although a sizable
number of unsuspected tumors are discorered in
the course of routme chest photofluorography,
the vast majonty are n advanced stages and
not amenable to surgical treatment  One of the
reasons few cases of early carcmoma of the lung
are discovered among general hospital adnus
stons 15 because the majonity of patients enter the
wstitution wath acute disease or acute eprsodes
superimposed on chronic illnesses In a patient
with bronchiogenic carcinoma assoctated wich
symptoms, the disease 15 almost invariably too
advanced to be benefited by surgery Howesver,
one should not lose sight of the fact that bemgn
mtrathoracic neoplasms are also of serous 1m-
port because of ther location within the re-
stnicted confines of the chest cavits  Since sur-
gery offers the most rewarding results 1 the
trertment of bemgn intrathoracic neoplasms the
discovery and removal of such tumors, as a re-
sule of routme chest photofluorography, are
notable achievements 1n themselves

In addinion to 1ts practical value as 1 case find
mg method, a photofluoragraphic machine 1n-
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stalled 1n 2 hospual serves as an awxlary to the
department of roentgenology The unit may be
used for the exammation of those seel ing em
ployment as well as 1n the routine exammation
of house physicians nurses and other hospital
personnel The admussion film 1s occasionally the
sole means of demonstrating chest disease be
cause once a paunent 15 in the ward the rapid
detertoration of tus condition mav prexent more
thorough roentgenologic studies The establish
ment of a photofluorographic unit 1n an wsatu
tion makes physicians chest conscious by pro
vidig almost daily examples of what might have
been mussed had 2 chesr x ray been omurted
A chest < ray should be mcluded as part of
the preoperative preparation of every patent
about to undergo surgery Since panents are
often operated on shortly after hospitalization
this procedure 1s often ormrted with catastrophic
results in some cases Patients with chronmc pul
monary diseases such as pulmonary tuberculosts
brc and neopl who are scheduled
for operanion on 1 later dare should have chest
< rays taken the day prior to operation to note
any last minute developments Occasionally one
meets with unexpected changes in the chest x ray
which may prompt postponement of the con
templated operation
A request card for a chest < ray can be made
part of the preop orders The chest x ray s
read the same day and any abnormal findings
tmmediately relaved to the anesthetist and sur
geon Loder reported on the use of this tech
mque n 1 000 consecutine surgical cases In 116
cases abnormaltties were found and m twenty
mine of these operanons were postponed or
cancelled This number mcluded six newly dis
covered cases of pulmonary tuberculoss three
cases of carcmoma two cases of severe pulmo
mry collapse and mfection and a sarrety of
other condimions Sigmficantly n three cases
earhy 1 the series reports of the roentgen find
ngs were recened too late and operations were
done These panents developed postoperatme
complicauions

Rourine Cuest X Rass i Cuinies
Increising numbers of patients are having

chest \ rays n out patient departments of gen
eral hospitals and 1 specual clines connected
with vanous nsntutions Unfonun:uel) the
number of clinics utihzing this valuable diag
nostic aid as 2 routme measure 15 stll small Yer
n some respects the earl) dragnoss of chest dis
ease 1n chnic patients 15 even more pressmg than
m patients occupy ing hospital beds  Lxpedittous
handling and segregauon of patients in uty hos
pital chinies 15 urgent The examining rooms and
corndors are apt to be filled with pauents having
minor ailments as well 25 those with major dis
eases mcluding acute infections requirng 1m
mediate adnussion ro the wards Too much nme
15 lost in most climes before a chest x ray 15 taken
which 1 a properly organized unit should be
made of each pauent on registration The chest
v ray should not be resersed for problem
cases , one meets with more problem cases
after chest X rays are tal en

The results of rourme roentgenography of ail
prenaral registrants at the \fornsama Ciry Hos
pital have demonstrated the value of this pro
cedure Of 2400 consecutive prenatal regs
trants 1 a pertod of twa years no less than 40
(17 per cent) were found to have chinically sig
nificant pulmenary tuberculosss some with ad
vanced disease In twenty two the disease was
discovered for the first time by the routine em
ployment of photofluorography  An additional
thirty one were found to have various nontuber
culous conditions exclusne of cardine diseases
requining further study Interesungly enough a
study made some years ago 1 the prenatal chime
of the same msurunon retealed one defect to
every four patents bur »o a smgle wstwce of
pulmonary tuberculosis Needless to say rounine
racntgenography was not used at the ume this
particular study was made

The expenience at the Mornsana City Hos
prtal with prenatal registeants has been duph
cated m other msututions  Bickerstaff and co
workers found on routme photofluorographic
examinations of 3 576 prenatal cases 43 or 17
per cent with tuberculosis or suspected tuber
culosis 25 or 07 per cent with cardiovascular
disease and 2 number with other condinons The
unusually Tirge percentage of Negroes and



CHEST ROENTGENOGRAPHY IN A{ASS SURVElS 15

Puerto Ricans among the Morrisania City Hos-
pital prenatal registrants accounts for the high
madence of tuberculosis found n this hosputal
group Brcherstaff and his co workers draw at-
tention to the important finding thar a comparn
son of the group of patients whose tuberculosis
was diagnosed prenatally with those whose dis-
ease was discos ered for the first ume postpartum
showed 2 much more disastrous course of events
m both mothers and infants i the latter group
Convincing proof, if any addienal evidence
were needed, of the importance of routine chest
r hy 1 the d of pleuropul
monary disease 15 available 1n chest clinics where
patents are referred by physicians with the
knowledge or strong suspicion that pulmonary
disease 15 present In 1950, N Wsnn Willams
had roentgen exammations made of 228 consecu
tive patients di d as having * ’
These were routmne referrals by physicians to
his chest chnic Twenty seven patients suspected
of having prieumonia but m whom the x rays
failed to reveal evadence of disease were excluded
from the study Those with abnormal chest
x rays were followed unul a ‘ normal” film was
obtamned or a definitive diagnosis established In
156 the diagnosis of pneumonia was confirmed
the disease resolving mn the course of time In
ninereen a second pulmonary condition not re-
lated to the pneumonia, was discovered as a re-
sult of the roentgen examimation In forty, or
about 20 per cent, the duagnosis was mncorrect
Instead of pneumonia, the dimease proved to be
tuberculosis pleural effusion, bronchiectasss, neo
plasm, cardiac disease or some other cause In
brief, ‘pneumonia,” a disease easily recogmzed
by the average physician, when subjected to the
hght of roentgenography may turn out to be
any thing but pneumonia

As mdicated n the preceding pages, unsus-
pected chest disease 15 discovered occastonally 1
apparently healthy pessons and much more often
among hospital pauents It stands to reason,

therefore, that those seekmg attention 1n physt
cians’ offices probably occupy an intermediary
position nsofar as the mncidence of discoverable
chest disease 15 concerned This presumption 15
borne out by the experience of physicians i
chest climes where patents suspected of having
disease are referred by ther private physicians
Southerland established a radiographic center for
patients of general pracutioners Of all the phy si-
cians 1n the community, 280 or approvimately
50 per cent availed themselves of the service The
patients were first screened by mimature films
and, when necessary, large films were used
Those found to have significant abnormalities
were referred to more specithized thoracic umits
Of a total of 5,072 persons exammed, 227 or ap
proumately 4 per cent were found mn need of
more mtensive miestiganion The final dragnosis
of the 227 included 154 with active pulmonary
tuberculosis of whom 125 had acid fast bacilli
m the sputum Twenty had merathoracic new
growths and the remander, a vanety of non
tuberculons diseases

The mmportance of Southerland’s study lies
the fact that a center of this ty pe bridges the gap
between the general practitioner, who may not
have adequate radiographic equpment readily
available, and the thoracic vme 10 a regional hos
pital where problem cases can be studied more
1rensively by a team of physicians and surgeons
expert 1n their respective fields The radiographic
center serves the additional purpose of enabling
general practioners to refer patients to a umt
which 15 not d d sp 11y 2 tuberculosis
clmic  Many patents fear the publicity assoes
ated with 2 vistt to a tuberculosis chnic and the
tnevatable visit of a public health nurse should 2
‘spot” be found m a lung In a radiographic
center, such as the one conducted by Souther
land, a prelminary screening 1s rmmeduately avarl-
able Tf an indrvadual 15 found to have 2 suspicy
ous leston, 1t 15 usually not difficult to pursue the
matter further

Routine Chest X Rays and the Private Practitioner

It 15 esumated that approvimarely 16 to 18 mil
lion persons 1n this country consult phy sicians
annually  The office of the private practitioner 1s

obviously an ideal place for finding chest diseses
providing full use 15 made of the opportunities
and adequate facilines are made available for
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diagnosis  Unfortunate]y, promotional actrties,
mcident to short term intensite case finding pro
jects have concentrated their appeal to the sell-
mgof free x-rays” to the masses Comparatnely
Lieele atcention 15 directed to the umque position
which the practtioner occuptes in fus relation to
the sich person The wealth of case finding ma
terral available 1n a general pracutioner s office
was strhingly demonstrated by one physician,
Dr A C Damels, i hus own pracuce n \arion
County, California

Dr Daniels’ report covered a short period
from October, 1941 to Aprdl, 1942 Duning this
time he fluoroscoped routmely 250 persons which
mcluded all new patients who passed through his
office In suspected disease 14 1 17 in films were
tahen This procedure resulted m the discovery
of seven cases of active pulmonary tuberculosts,

an madence of 2 8 per cent  Only one panent
had physical signs suggestne of the disease and
another suspected that he might have tubercu

losis Comparing these results with hus pres ous
experience, Daniels noted that he had discos ered
five cases of actne tuberculoss in the preceding
seven years On the basis of his findings, this in

vestigator estumated that if the prevalence of 28
per cent of acuve cases discovered 1n his pracrice
were applicable to that of other phy sicrans n the
same community, the 15,000 patents who con

sulted doctors would have revealed abour 400
cases of actre tuberculosts The doctor's office
represents o great natural sieve  operanng day
m and day our through v hich are channelled pa

tients not only with tuberculosis bur other chest
diseases, many with 1bnormalities of 1 ty pe to be
discussed 1 the chapters to follow
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Chapter 2

Diseases of Metabolism

Introduction

The METABOLIG diseases which may affect the
fungs are usually encountered m _nfancy_and
eatly childhood Those appeanng later m lfe
may occasionally be traced to an earher age but
m many mstances this 15 not possible because de
velopmental adjustments durmg grow th tend o
obscure the underlying defect Recurrent res-
piratory infecuans are also apr to hecloud the
nature of the onginal disease  However, there 1s
revson 1o suspect that cemtam cases of cystic
lungs  diffuse ntersntnl pulmonary  fibrosis
aty prcal forms of bronchiectasss and sey eral other
conditions to be deseribed later, discovered for
the first ume in adults, represent late manifesta
nons of diserse erther developmental m ongin or
which appeared shortly after birth

The reason whv comparativels few metabolie
disorders with pulmonary 1moliement are en-
countered 1 adulthood 1s due to the fact that
chuldren with major metabolic derangements sel

dom reach matunty With greater awareness of
the nature of some of the metabolic diseasés and
the widespread use of anubactenal agents to
combat infection, more cluldren are now reach
ng adulthood “This 15 atcested by the mcreasing
number of cases currently bemg reported of
metabolic disetses with pulmonary mvolvement
m older age groups

Metabolse diseases may  affect the Jungs
theough Sructural damage of the organs and by
prouiding condmons favorng infection “The Tat
ter 15 an almost inevitable accompamiment of
several of the disturbances to be discussed I
view of the profound slteranons which take place
1 the vascular and mternal secretory organs, as
well as m the reticuloendothehal system, 1t may
be pertinent to dilate on cerram aspects of the
problem which have an important, although
direct, bearing on the major topic of the discns
sion

4 Hypertrophic Pulmonary Osteoarthropathy

As descriibed onginally by Bamberger, and
amphified by \larte, hy pertropluc pulmonary os
teoarthropathy 15 2 sy mmetncal osteins of the
four fimbs chiefly focalized to the phalangeal
and termmnal epiphy ses of the long bones of the
forearm and leg, sometimes extending to the roots
of the imb and flat bones and accompanied by a2
dorsal Ly phosis and some affection of the jounts *
The ongimal descripuion of the condimon 55

herefore, more mcl than simple clubbing of

and diffuse pnlmonary disease, the condition de-
velopmg 1nd disappearmg rather slowly Pen
osteal prohferation 15 more hkely to be assoctated
with carcinoma aud localized pulmonary disease,
the condition deseloping and disappearing more
rapudly
As far back as antiquity, physicans have
speculated on the possible relacionslup betws een
digital clubbing and various drsesses At firse,
Jubt w25 noted 1n associanon with chrome

d
fngers and toes  According to Flansen, club
bing and osteoarthropathy are simifar reactions
They may be independent of each other or one
may precede the other  Finger clubbing 15 more
apt o occar m assorianen With bronchsecasts

¥

diseases, notably pulmenary wbercnlosss, bron
chiectasis fung abscess, empy ema and congenitaf
heart discase  Later a consuderable number of
other conditions were found to be accompanied
wueh finger ~1 *{nng A congemtal form, with-

[§13]
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bedridden with ‘arthrits’ for weeks or months
were walking normally withn 2 few days

The mechanisms nvolved 1n the development
of osteoarthropathy are not clearly understood
They are certanly too complex to be resolved
by a single formula The presence of symptoms
of rheumatoid arthritis especially if the latter 15
associted with acromegalic features and finger-
clubbing, should direct attennion to the possible
presence of a bronchiogenic carcmoma  Chest
¥ rays should be talen 1n various projections to
make certun that a small neoplasm 1s not lurhing
behind the heart or 15 hidden 1n some other recess
of the thoracic cage (Figure 1) Lllman suspects
that the reason for the drimatc response of the
jomnt swellings to lung resection for carcinoma
mught be in factors mtrmnsic n the lung wself
Vogl and co workers suspect that an abnormally
increased peripheral blood flow plays a role m
the pathogenesis of pulmonary osteoarthropathy
The derangement of the circulation may be de

Figure 1
density

spine )
gatb o

pendent upon an abnormal ntrathoractc reflex
which 1s promptly abolished by surgical removal
of the affected lobe Flavell obramed marked
sympromatic improvement of the osteoarthropa
thy, 1 srremosable bronchial carcmoma, by
severmng the vagus nerve alone on the affected
side  This pomts to a neural reflex as ane of the
mechamsms mvolved

Bloom documented a case 1n which metastanc
lesions from a primary carcinoma of the lung
were found in the pitwitary gland There was
hy pertrophic pulmonary osteoarthropathy asso
ciated with acromegalic features A report by
Peabody draws attention to the occasional asso
ciation of bronchiogensc carcinomn and dubetes
nsipidus  In sic cases the evidence strongly fa
vored the assumption that the latter was a mam
festatton of merastases involving the postertor
lobe of the prrunary gland  In an additional six
cases, culled from the hterature, the diabetes in
sipidus was found to be caused by metastases n

Faaaan!

~ of fingers A (Left) Round well circumscribed

€ mass ta be situsted postertorly adjacent to the
aragion a peripheral tumor was found tustologically
momz )
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nd hpid than in nondnbetic panents  Additional
factors which may favor pulmonary infections
mn the dabenc are vitamin A and G defictencies
endocnine disturbances and fowered local re
sistance due to vascular damage of tissucs

Infection 1s particularly serious m the uncon
trolled dubetic because of the assoctated starva
tion dehy dration and other condinions resulung
m kerosts Dubos found that infection m the
diabetic 15 facilitared durmg 1 etosss by the addy
tne effect of two factors (1) the presence of
Ketone bodies 1 abnormally high concentranons,
and (?) the decreased production of lactic acid
ar the stte of mflammation Lacuc acid miubits
and hetone bodies stmulate the multplication
of staphylococer and tubercle bacifh ar the acad
reactions which usually prevul i mflammatory
arens  This may explam 1 part the susceptibihiny
to nfection which 15 often associared with ketosis
of various etiology

DiaBeTes ANDp Puratonsry TunrreLLosts

The diabetic 15 parnicularly vulnerable to the
development of ruberculosis which 15 apt to be
w an advanced stage and acutely progressne
when first discovered A survey conducted m
Philadelpiua begun i December 1945 and con
cluded n 1947 reverled twice as much mbercu
losis 1n dibeties 1s 1 a comparable group of
nondmbetics and three umes as much actiie tu
berculosis A direct correlation could be shown
berween the mereasmg seveniy of diaberes and
the merewng prevalence of actne ruberculosis
Thesc findings substantiate whae has long been
Lnown regarding the o diseases Previous est
mates of the presalence of tubereulosis i dia
betics had teen somewhat Ingher but cleir cut
distinctions ad not aln s been miade berw cen
active and wactie diserse The lower figures
the Philadelphia survey reflect also the consider
able decline 1 the mudence of tuberenfosis m
recent vears The deth rite from dubetes had
shown relatnely little chainge duning the same
period

Recently published sransties from the Joshin
Clime are parncularhy sigrificant They reveal
thar earhy g the present ceptury tuberculosis
sccounted for approumately 5 per cent of the

deaths among the dubetics m the Joshn Cle
between 1950 and 1952 the percentage fell to
09 per cent In the population at lirge during
the swme period the meidence of deaths due to
tuberculosis among diabetics was considerably
higher  But 1n spue of the improved picture
tuberculosis stll remains one of the most serious
complications encountered m dibetes partce
larly n uncontrolled diabetes

The following data which T gathered at the
\ontefiore Hospital some years ago 15 11 basic
agreement with the reports cired In a study of
seventy two elderly tuberculous diabenes the
diabetes usually preceded the 1ppearance of
symptoms of tuberculosis But there was reason
to believe thar m many nstances probably the
maority a latent tuberculous focus had been
present prior to the diabetes  After the develop
ment of the diabetes an acute exacerbation of the
latent tuberculoss tool phice Occasionally one
obtamed 1 clear cut fustary of active tuberculosts
brought to 1rrest and after the development of
diabetes the occurrence of a relapse At the
present ame with better means of controlling
tuberculoss nereasmg numbers of indiiduals
reach the diabenc age thereby affording greater
opportunities for later reictination of their w
bereulosis Since the introduction of sonnand 1n
the treatment of tuberculosis | have encountered
a number of pauents in whom there w15 reason
to suspect that possibly the medication sself may
have been 1nstrumental mn reducing the sugar tol
erance 1n susceptible ndividuals to 2 point where
frank dizbetes appeared This problem requires
further study

Much has been wrirten of so ealled dibenc
phthisis which 15 featurcd by @ relame pau
aify of physical signs i contrast to the ctensive
casetuion necrosis of lung nssue a predifecnion
of the disease for mud zonal and basal regions
a comparamely shght pleural reaction 1 fow n
cidence of extrapulmonary tuberculosis and a
greater tendency to pulmonary hemorrhage In
older indisiduals m whom one expects to see a
predominantly fibrotic tuberculosis unusual
manifestanons of the disease such as those men
woned are apr to be parucularhy mmpressne
These and other features of dial cuc phrhisis
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may be related with the manner of onset and
spread of the tut lous process, the adeq
of the duabetic control as well as the age groups
myolved Reactivation of a tuberculous process
1n 2 middle-aged person s apt to be from a sub-
apical 2nd paralilar focus, often mitiated by
ulceration of a caseocalearious ly mph node nto
_ategional bronchus” Excessive amounts of Equid
sputum and recurring hemopty ses favor spread
of the disease to the lower lobes In an uncon-
trolled diabetic who had lost considerable weight
and 1s possibly 1n acidoss, the resulung aspira
tion infection 15 all the more serious  However,
m the majonty of tuberculous diuabencs, es-
pecually those encountered m general surveys
and 1n prrvate practice, one meets with mnactive
tuberculous foct 1n the upper lobes and so-called,
“drabetic phthisis’ of the type previously de-
scribed s the exception  Nevertheless, tubercu-
losis nt an eldecly ndnideal, in whatever_form
the [ung disease takes, should brmg to mnd the
possibihity of a latent diabetes and the patient
examined for the presence of excess sugar n the
blood and urme
It 1s not within the scope of this discusston to
enter mnto the treatment of the tuberculous dia-
betic  Suffice 1t to mention that with the avail
abtlity of potent antimicrobual agents the tuber-
culous diabetic has now an evcellent chance of
having tus disease bronght under control Pneu-
mothorax has been practically abandoned m the
tuberculons dubetic, m fact, pneumothorax s
rarely indicated even 1 the nondubenc Because
af the unusual severity of the tabereulaus prac-
esq 1t 15 advisable to unlize the most potent anti-
tuberculosis agents available as soon as the diag-
nosts of active tuberculosss 15 made, mcluding
streptomycin, para ammosalievlic acid  (PAS)
and 1somazid  Since elderly mdviduals are apt
to be mtolerant to PAS, one uses preferibly 2
combination of streptomycin and somazid The
underw eight drbetic needs a high calorre diet,
nich i carbohydrates and low m far Insulm 1s
necessary to cover the excess of caloric mtake
Occasionally  especully i the younger age
groups, resection finds indications  In the man-
agement of the diabetic 1t 15 Incumbent ou the
physician to take peniodic x-ravs of the chest m

23

order to discover tuberculosis m 1ts carhest and
most curable stages

DiaseTFS AND NONTUBERCULOUS PuLnio-
NARY INFECTIONS

Although there are no relable stanstics of the
d of nontub P y nfec-
tions 1 diabetics, as compared to nondiabetics,
experience teaches that acute pneumontas, pul-
monary suppurations, fungous asw ell asspiroche-
tal mfections, when they occur mn the uncon-
trolled dubeuc, are apt to be especully severe
and take on massive proportions Suppuranve
pneumonia, almost mvarubly associated \vul_l ab-
scess formation, 1s frequently encountered in the
diabetic  “Diabenic gangrene of the lung” and
“dubenc pneumomalacra,” well Anown to pre-
vious generations of physicians, are pungent de-
scupuions of the condion (Figure 2)
Suppurative | as and lung
find fertile soil 1 the diabetic with poor mouth
hy giene, pyorrhea and canous teeth, especially
if the cough reflex and cleansing mechanism of
the upper air passage are mterfered with or sup-
pressed, thereby allowmg ingress of bactera
mto the deeper recesses of the lungs In the ex-
ceprional case there may be pulmonary abscesses
caused by hematogenons implantations of in-
fected emboh from distant foci (see Chapter
10) In many mnstances, aspiration mfectsons fol-
low operative procedures in the oral cavity or m
ather parts of the body under general anesthesia
Temporary loss of consciousness during comn or
aleoholism or after deep sedatson and shotk treate
ment, are addiional causes Preexsting pneu-
monutss, bronchial asthma and advanced age are
contributing elements  Of prime importance s
the condition of the vascular bed The presence
of considerable, degrees of atherosclerotic and
occlusive éndartefitic changes of the blood +es-
sels favors massne pulmonary necross Turtle
and Nicoll found that ligatien of the pulmonarv
artery 1n the dog had a markedly deleterious ef-
fect on a beginning lung abscess, mncreasmg the
extent of i olvement, limiting pyogeme mem-
brane formation and somettmes causing gngrene
of a lobe o

In some patients the discase 1s charactétized by

)
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feud sputum mdicatme of an mfection with a
muluplicity of microorgamsms mcluding spiro-
chetes and other amaerobic bacternn In others,
the disease 1s associated with nonfeud sputum
Smuth found that although single strans of anae
robic organisms do not produce disease, when
present 1 combmnation they act i symbiosis
and produce gas, fetrd odor and greenssh pus It
may be difficult to derermine w hether or not the
suppuration 1s of the, so called putnd or non
putrid varery since one may merge mto the
other Under the cffects of anubacteril medica
ton sputum elimination s quickly suppressed and
loses 1ts offensive odor The parucularly bad
prognoss at one time assocrted with suppuratie
pneumonia and lung abscess i the drabenc has
lost much of its grave import since the introduc
uon of penicillin and other anubacterial agents
But the combination 1s stll a serious challenge
After msutution of antibacternal medicarion
and bronchoscopy to help cleanse the ar

passages also postural and supportne measures,

the disease clears i 2 few wecks, occastonally
months  Surgery at the present time has rela
tvely few indications Rescction finds 2 phice in
the treatment of chronic lung abscesses which
fail to resolve under medical treatment or 4 per
sisung focus which m1y have antedated the acute
exacerbation of the disease But 1t should be em
phasized that the mere amelioration of sy mptoms
and apparent clearing of a Jung abscess does not
necessarily indicate cradication of the disease
Under the effects of penscillin the missivc area of
necrosis rapidly dimishes in size but 1 rmng
shidow mny persist and ac nmes be hardly dis
cermble m the chest \ ray The annulir shadow
represents 2 thin walled cavity, possibly asso
ciated with obstruction of the draimng bronchus
Before an abscess can be considered healed sec
tional radiography 1s essennal Incidentally, sumy
lar g’ shidows re also bemg encountered
with some frequency i pulmonary tuberculosis
treated with antiuberculosss agents, especially
somazid The excised specimen shows 1 smooth

Yuzure 2 Suppurative pneumonia in @ dabetic A (Le;
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ghstening Jming and m many tastances 10 v
dence of tuberculous granulation ussue can be

demonstrated
1ereul

thar m general the presence of flud Ievels
multiple cactties 15 more m heepmg wih non
tuberculous rather than tubcreulous mfection

The roentgen fearures of pul
monary snfecuons m the dubene differ hede
from those found m the nondubenc excepting
for the greater tendency m the former to cavity
formanon” 15 acute discase the affected lung many
show muluple flnd levels sndicarne of rprd
breahdown of tssues It might be mentioned

The duag depends on the presence or absence
of acid fist bacdh m rhe sputum A guant eaviy
may occupy the major posoon of a lung snula®

ing a pvopueumothorax The later may coenst
s 2 resule of rupture of an abscess meo the pley

raf enaty

Cystic Fibros:s of the Pancreas and Pulmonary Infections

IntrODUCTION

Tibroeystic disease of the pancreas has been a
popular subject of discussion m pedatric hitert
ture smce 1938 when Dorothy Andersen also
Blackfin and Vay drew atrenton of physicuns
to the condmon  Cysuc fibrosis of the pancreas
when it occurs 1s 2 hereditary disease and follows
recessts¢ Vendeltan characterssties The disease
35 an wmportant cause of death m ifancy and
eatly, chuldhood and 15 found m some statisues
0 as hugh 25 five per cent of auropstes of the
young With mcreasig aw areness of the passible
eastence of cystic fibrosis of the pancreas the
condition 1s now bemng recogmuzed also m older
children  Pugsley and Spence reported the cise
of a seventeen +ear ofd boy with cystic fibrosis
of the pancreas assocuated vuth chronie pulate
nary diseise and cirrhosis of the hver  Among
375 cases studied dr Sant Agnese included one
mnereen v cars old

LrioLooy

Based on studies by Blackfin and V% olbach
alse Farber and others st fias Jong been hnown
thar fibrocyste disease of the pancreas 15 part
of a generalized disease  Farber coned the term
mucoviserdosis to deseribe this constitutional
madequacy which mamifests teself 1 an abnorinal
secretory mechansm unvolung mucous glands
The obstruction of gland ducts by vsserd mucus
leads to atrophy and fibrosss of the organ  Ac
cardwg to dy Sant Agnese the condiron myolses
perhaps all exocrine glands chiefly those < f the
pwerers hungs ler swew and salivars glands

Thus mvestigaror believes that 1 the young this
disorder accounts for virtually all cases of pan
creane defictency for a majonty of thuse with
chronie {nontuberculous) lung disease and for
one third of chidren with cirrhosis of the Iver
and portal hy pereension Notew orthy ss the facr
that abnormal swear electrolste concentration
may Jead to massive sale depletton and death

n support of the genetalized nature of muco
tisedosss Zuelzer and ™Newrton found that of
twenty eight children with cyvstc fibross of the
pancreas ecamned at autopsy 85 per cent had
changes m the gistrointestingl tract conssung of
ddaration of glandular sernctures with mucys and
atrophic flattening of the hmng cells Nexe m
frequency were changes m the bilany passiges
wineh were noted an 60 per cent of the cases
The gallbladder of those affected were small
shrunhen gray n color wich thichened walls
and an almost solid opaque stringy colorless
mucus fillng the Jumen In heeping with this
theors the pathologic process 1n the tespirator)y
tract 15 asumed to be analagous to that in the
pancreas and 1t other glandular organs W hen
pancseanic msufficiency 15 caused by 3 feson
whichs loeal in character no pulmonary changes
are found S hen the pancreate msufficieney s
part of 1 generalized disease the langs are usu
ally mohied wd in a charactenstic manaer as
will be described presendy

Wien eysue fibrosis of the pancreas was firsr
recogawed many were of the oprmson that ra
tntional factors were primandy ac largely re
spausible for the pulmonan changes  Ander
sen 1nd her assocuates beleved that 1 a result of
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nutrmonal msufficiency and fallure of the mfant
to absorb sufficient amounts of vitammn A, the
respiratory epithelinm becomes susceptible to m-
fecuion and this results m suppuration, fibro-

sts, bronclucctass and other changes Current
thoughe 15 chae nutnoonal deficiencies play a
y, though chmwcally mmporeant, role

n the evolunon of the pulmonary changes
Although squamous metplasia of respiratory
eptheltum can be produced by vtamm A de
ficiency, 1 causal relanonship cannot be estab
tished because metaplasia 1s not 2 constant feature
and 15 not found n the absence of infection
Zuelzer and Newton point out thar metaplas of
cpithehum may oceur w assocuztian with chrome
iflammatory lesions n patients wich normal pan-
creatic function whose mtake and absorption of
vitamin A are presumabfy adequate  Futhermore
the admimstration of vitamin A does not improve
sigmficantly the pulmonary disexse

CrvicaL FEATURES

Tibrocysne disease of the pancreas presents a
chiniel picture not unlike that seen 1 cehae
diserse  As m the latter, the infant shows wastng,
abdommal distention and elimnares bulks  fates
foul-smelhing stools  But i contrast 1o celiac
dise we, far wluch no cause has been found, fully
developed fibracy suc disease of the pancreas re-
veals Instological changes of the organ consistng
of dilwed nguu, the ducts contaming varable
mounes of  corgulated mucmous substance
There 15 diffuse connectne tisue formation n
the ghind Tt no actual Tnflamniitery féacuon
wid the shinds of Langerhans are spared Dietetic
treatment 1s of Listle avail and the infane succumbs
1 1 fou menths, or ar most, a few years usually
of a supernmpuosed pulmonary infection

Tt would tilke us too fir aficld to discuss the
faborators diagnosts of the discase exeept to pont
out that among the more importnt tests ar¢ the
evammanon of the duadenal contenes for fip1se,
s Jase, and ey psn which are mackedls de-
crewsed or absent In pncreitic « fibrosts
The proteoly tic power of the © tested
by 1 «umple method, suggested

pece of gelatme film (unfined
phiced n 1 mnture of stool nd
ube and sncubated moa vest po
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churty mmutes If the staol 1s positive fof try psin
the gelatine of the film 15 digested and shoy:
cleaning  False posite tests can be obtamed
Hirsch and co workers deised a pancreatic
function test by measuning the postprandial nse
m estenfied fatry acids of the blood Healthy
cluldren show an increase of such acids berw een
thirty two and more than 200 per cent afrer rest
meals In contrast, children with fibrecysuc
disease of the pancreas show shghe, if any, post-
prandiaf mcrease  This indictes a failure of fat
absorption from the bowel and reflects a disturb-
ance of pancreatic function Lacessie fat in the
stools 1s exarmined by the Sudan stam  In addition
ta the sforementioned, one obtars low choles-
teral v alues and low vitamm A values as a resule
of poor absorpuon of far

A test which promuses to be of considerable
value, s a screen i the derection of fibrocysuc
disease of the pancreas, has been recently mtro-
duced by Silvermsn and Shirhey The rest de
pends upon the fact that 1odized far (hpodol) s
digested and absorbed by normal children and
the 10dme 15 subsequentdy exereted m the urnne m
fugh concentration In contrast, chuildren with
fibracy st disease of the pancreas, whose diges
uon of fatis impared have a dimmnished unnary
output of 10dine The test 15 guanntatne as well
as qmibtatne  The “swear™ test 15 beconung an
imporeant means of dugnosing fibracy suc disease
of the pancreas Studies carried out at the Babies
Hospital, New Yorh, have shown thae children
with this disease comsseeneds eshubne @ speaifie
abnormialits of sweat elecerolytes  Sweat chlo-
nde and sodium ave wcreased tw o to four tunes
above the concentranon found 1 control, Of
particular meerest 15 the face that 1w some of the
appirentls healthy relatses of the patients 2
sweat electrolyte pattern was found character-
snc of the disease

According to Andersen and others who hue
*ers of cases, children with

studied '

fibre » of the pancreas fail o one
of three oups (1) a neonatal group in
which within the first week or two
of Wfe accumulanion of nonhiquified
meconn. R RO ' tofal
ure of v v Ths
leads ta i m the
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region of the tleocecal valve with resulung prox

mal dilitation of the gut and death  (2) A group
m which death occurs berween the neonatal
pertod and stx months of age from respirarory
tract tnfections, although failure to gan weighe
and other evidence of the celac syndrome may
also be present, and (3) a group which sarvines
longer than six months in which the mimal symp

toms are chiefly abdominal but svmptoms refer
able to the respiratory tract soon become increas
ngly more pronounced eventually leading to a
fatal 1ssue  Of special mterest from the view

pomt of the present discussion 1s the face that
fibrocystic disease of the pancreas 15 usually
assocuted with pulmonary mfection In almost
all 325 panients di Sant Agnese found puimonary
mvolement of varying degree at some time
the course of the illness The respiratory disease
was severe and accounted for over 90 per cent
of the 145 deaths

PatroLoc 1caL FoaTures

The changes i the lungs are due primanlhy o
obstruction of bronchi by visesd secrenion which
involve large as well as small channels 1f a major
branchus s wvalved 1t may lead to atelectasss of
an entire lobe or several Jobes Involvement of
small broneht leads to varuable degrees of focal
atelectasis and/or emphysema depending on the
degrec and extent of bronchial mmplicaton
Sooner or later mnfection supervencs espeanlly
with hemelvtic staphylococer leading to sup
purative bronchmns and bronchopneumoma  In
long standing disease there 15 recurrmg pulmo
nary mf fibrowis  bronel and em
physema

The pulmonary involsement 15 associated with
progressie respratory insufficiency leading to
cor pulmonale 1f the cluld lives long enough
Physiologic studies of pulmonary function mn
older children reported by VA est and o work
ers have shown a pattern of dysfenction which
these inyvesugators believe 1s charactenstic of the
diserse but which 1s subject to considerable van
aton m seventy They found both venulatory
msufficiency Yeading to dyspnea and disturbances
m gas exchange leading to arternil hypown and
carbon diovide retention The pulmonary dys

function 1s ascribed cluefly to the factor of
aobstruction of bronchi by secretions causing ven
ulatory mmpediment, also an unesen distribution
of udal air

ROENTCENOLOGY

The roentgen findings res eal the 1 anous patho-
logic changes mentioned Larly in the disease
the bronchitic symptoms may not find expression
1n gross roentgen abnormalities but after repeated
infections the presence of disease 15 revesled
accentuated perns ascular and penibronchial mark-
mgs located chiefly in The inner and niidportians
of both lungs In 2 study of 211 children with
cysue fibrosis of the pancreas di Sant Agnese
found that 1n appronimately 10 per cent the chest
< ray revealed massive atelectasis involving one
or more lobes during the first episode of pulmo
nary imolvement The night lung was found
especially vulnerable, i fact, not 2 single 1n
stance of left sided arelectasis was encountered
In advanced disease one finds patchy densities
alternating with arers of highlight m keeping
with the progressive consolidanon emphy sema
and bronchiectasss  Occasionally, the roentgen
findings tre sufficiently disuncune to suggest the
nature of the underlying disease 1f the latter 15
not already known

Keats draws attenuon to the fact that pulmo
nary emphy sema may be one of the earliest roent
genologic signs of cvsuc fibross of the pancreas
The emphy sema 1s usually icregular m distrbu
tion but may miohe both lungs diffusely and to
a marhed degree The emphsematous stage 1
transient and soon gies way to atelectasss and
sgns of snfecnon

Case 1 Female—Age Infant

Had repeated resprratory mfections shortness of
breath and ratthing 1n the chest since shortly afrer
tueth, At the age of seven months the mfant was
hospitabzed because of mabihty to gan w eight
malodorous bulky stools fever cough and vomut
g A dagnoss of cvstic fibrosis of the pncreas
wasmade Chese \ £avs revealed exaggerated bron
chovascatar markings and linear mfiltracons i ol
1ag chiefly the left upper lobe

After 3 five-month penod of nmprovement un
der antbioties the infanr was reidnnteed to the
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hospital because of aggravation of svmproms The
chest \ rav now resealed patchy and linear jofiltra
tons 1n the nght lung as well as progressive changes
1 the left (Figure 3) Further tests confirmed the
presence of cysuc fibrosis of the pancreas The in
fant was treated with varous antibiotics and for a
time gained w eight but soon sustained a rehpse de
veloped acute respiratory svmptoms and died at the
age of twenty sty months  Autopsy revealed diffuse
fibrosis and bronchectasis with areas of broncho
pneumont2 1n both lungs also evstic fibrosis of the
pancreas

hrabbenboft and Evans have drawn artention
to the fact that infants with mtracardic septal
defects may show pulmonary changes smular to
those seen m cystic fibrosis of the pancreas As
i the latter the authors found varable degrees
of pulmonary atelectasis and/or emphysema Al
though 1nfants with congemtal heart disewse do
not exhibit abnormally viseid mucus of the de-
gree encountered n mucrosiscidosis  excessive
amounts of mucus were observed n severd of
the cases In considering these findings along
with other pulmonary mantfestauions of infec
tion the authors lelieve that senous thought
should be gven to both conditions in differentr1l
duagnosss

The scope of this book does not permit the

mclusion of details of treatment Bur, 1t pught
be mentioned that 1n addition to dietary mesures
ncluding lugh proten high cilone and shghtly
reduced fat intake also Jarge doses of viramn
espectally A and D and pancreatic replacement
the greatest advances of recent years have been
m the field of prevention and treatment of pul
monary infection through the use of anuibacterial
agents  Frequent sensitnity tests of the micro
orgamusms obtained from the upper ur passages
and sputum 1re necessary to Mmake certan that
the particular anubrotic or combination of ant
biotics 1s effective

Stoppelman and Schv achman reported obser
vations on 140 pauents with mucoviscidosis
treated with antibiotics at the Children’s Medical
Center Boston Mass for pertods as long as s
vears Children with mild pulmonary mohe
ment recered continuously chlortetracy chine or
oy tetracy chne alone, m average doses of less
than 20 mg daily per Lilogram of body weight
Pauents with moderate to extensne pulmonary
muolvement recerved a combination of agents
such as sulfadiazine, chloramephenscal, or ery
thromycin m addition to chlortetracy cline or
oxy tetracy cline Those with exrensty ¢ pulmonary
mvolvement were usually given pemctlin or
streptomy cin acrosol therapy m short courses for
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cwo or three weeks and rirels for longer periods
The relanon of such profonged treatment to
changes wn bacteral flore wnd the oceurrence of
antibintic resistance was studied 1t was found

that, desprte the appearance of antibotic fesst
ance wm the nasophary ngeal Hora of these patents,
a sausfactors chiniea) response conld sull be ob
taned
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Chapter 3

Diseases of Metabolism (Concluded)

Histrocytosss with Pulmonary Involvement

IxTRODLCTION

The msmooxte s 1 {arge pale  foam cell
found in the reticuloendothehal system from
which are derned the epithehoid and guant cells
of certam inflammatory processes Among dis
eases of the histiocy ue or reticuloendothelial sys
tem two major disorders are recognized one
metabolic, the other, mimmators  The meta
bolic hstiocytoses Gauchers disease and e
mann Pichs disease are rare heredofanulial
diseases found almost exclusively i the young
and characterized by the deposttion of specific
ftpids 1n the cells In Gaucher s disease the hpid
15 a cerebroside i \iemann Pick s disease the
liptd 15 2 phosphatd  These two are storage dis
eases the hpids bemng present within the cells
but not 1 the blood The mflammatory histio
cytoses although encoumtered chiefly 1 the
voung are also seen m ofder persons The discases
are characterized by eosinophilic granulomarous
changes 1n various organs and tissues of the body
The inflammatory histiocy toses are Hand Schul
ler Chrismans disease  Letterer Siwes disease
cosinophific granufoma of bone and on rare oc
caston cosinophilic granuloma hmuted to the
lung Lightwood prefers the term histiocy tic
reuculo endothehosis because 1t 15 sull open to
question whether the condition 15 mflammatory
In line with this view  Bodian speculates that
these sy ndromes may be examples of histiocy tic
neoplasuc processes varying from solitary or
mulaple focal lesions to 2 diffuse and frankly
malgnant disorder of the reticulo endothekial
system

The mflammatory disorders of the histiocy tie
system differ 1n ses cral respects from the primary

hpid metabolic disorders  In ITand Schuller
Christan s disease there 15 often present an n
crease 1n cholesterol and cholesterol esters m the
blood as well as it the ussues The merease
lipid content however 1s a secondtry phenom
enon and 1s encountered chiefly m advanced
stages of the disease It 15 not a basic feature of
the diserse Letterer Stwes disease 15 a nonhpid
histiocy tosss bue an increase m ipid content may
also be present m this condiion Cases of Let
terer Sine s disease have been described in
which the lipid content of the tissues was quite
high although the disease had cvisted for only 2
short ime - Losinophilic granuloma of bune may
affect onc several or many bones According to
Jaffe and Lichtenstein who comed this term the
condition represcnts the mildest expression of
inflammatory histiocy tosts Very few well docu
mented cases are on record of eostnophilic granu
loma limited to the lung

In the mitial stages of the vanous nflammatory
histiocy toses mentioned the pathologic changes
may be quite similar bur the clinical mamfesta
tions often show considerable vananon and over
lapping  as cxemplified m ttles such as the
following  Renculogranuloma Report of 2
Case of Losmophilic Granuloma of Bone Asso
cated with Nonhpod Reticuloss of Skin and
Oral Mucost Under the Clinical Picrore of
Hand Schuller Chnisuan Disease  or  Flistiocy
tic Granuloma of Shull ( Trphasic Chinico Patho
logic Syndrome Previously Termed Letterer
Siwes Disease Hand Schuller Christian Disease
and  Losmophihe Granuloma)  The several
forms of mflammatory histiocy toses apparently
represent different facets of a single disturbance
At one extreme usually seen m infanes  one

[$13]
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meess with acute forms of Letterer Siwe’s dis-
ease, ar the other, one meets with chrone, local
tul i of bone -

The Jack of a preasse definstion of the conds
non 15 21 mdev of ies H-defined nature Although
dog Iipd p 1 ta be distingusshed

zed e p gr
ered more often m older persans  Intermedute,
subacute and chronsc varnnts are seen at all ages,
espeenally n fater childhood These e repre
sented most often in Hand Schuller Chris 1an
disease The momstic concepr of the renculo
endothelioses ongmally proposed by Wallgren,
15 subscribed 0 by most m estigators 1 the field

To simplify the discussion, possibly ar the ex
perse of osersimplification, each disorder will be
defined briefly and the pulmonary manifestatons
described for the group as a whole  But before
domg so, 1t 1510 order to menuon 2 form of lipid
pneumenna characterized by intersuual fibrosss
and, histologically, by the presence of fowmy
monocy tes contammng cholesterol The under-
bang cause in the majonty of cases 1 fissue m-
jary although distiact evidence of the Jarrer may
not be apparent This cype of localized hpid-
filled granuloma 15 not demonstrably parr of a
systemic disease There 1s reason to suspecs, how
exver, that mn some cases 1t represents an abortive
form of a basically widespread disease

o T nposeNous Liety PNeustosia

In thss condmon, fatty changes, consstng
fargely of cholesterol and sts esters, are fonnd
assoctation with chrome degeneratve pulnio
nars diseases The amount of far demonstrable
histalogically sartes m different  pathological
states It 15 not found i acute pulmonary dis
case bue s present 1 varymg amounts m tuber

from arf aspiration prenmoma, due to evcessive
ke of mneral ol or aily nose drops by per-
sons with defectine cough reflexes, a sharp dis
uncnon 15 not always possible In fact, there i
reason to beheve that many of the reported cases
of endogenous liptd peumonia represent, m real
iy mstances of ol aspiration n panents in w hom
a sufficiently derarded history 1 not obtmnable
Duas orted six cases who, at operation were
found to have “localized” or “segmental” hpd
poeumonta  Before operation the diagnosis was
carcmoma Three of the panents gave a hustory
of ingesuon of large quannes of mmerd! ol for
constipanion  One pauent had « Jong history of
the use of oily nose drops and one patent, a bugh
alnmde aviator, used perrolenm jelly around his
nose and mouth to make the mask fir beteer The
sixth pauent, for want of a history of oil aspira
non, firred 1nto the group of endogenous hpd
poeumoma Recently 2 panent was treated at the
\ontefiore Hospital 1n whom a ipid pneumonn
caused a localized granuloma smulatung a neo
plasm But only after the mass was excised and
the tissne show ed a gelannous tumor with Iptd
laden macrophages was 2 history obtamed that
the pauent had been usmg oily nose drops for
mans years

Robluns and Smffen reported eleven cases of
‘ chromse pneumomus of the cholesterol fype
treared surgcally The ousstanding feature of
the pucutmonma was the presence of deposits of

hol ! and cholesterol esters sn the asr spaces,

enlosws, chrome bronct chrome b

and, most often, n assocuauon with carcmoma
of the lung In the presence of 2 myor under
Iyng disease, such as those menuoned, the hpid
changes are of moxdental interest  But when the
bpid deposition domsmates the picture or when
the nature of the underlying diseise 18 not rend
iy ascerrmmable, the finding of massive depostts
of fat in the ussues provohes speculaion  Endo-
genous hyprd preumontr 1 term suggested by
DeNaswsquez and Flaslewood, 15 aba hnown as
“chalesterol prenmonta,” “foam cell pnenmeo
ma  ‘chrome p s of the

npe” and by several other nomenclatures

in the absence of coeustent lang disease The evi-
dence did suggest, however, that some obstruc-
uon of the smaller broncht or bronchioles was
often present and that this mught have been 2
determining factor i laying the background for
the tspe of reaction observed Fne vears later
% addell, Sruffen and Whytehead concluded
that the endogenous vaniety of hipid pneumonsa
1s duc to local actdosis m an myured or mfecred
ussue causig an adverse effect upon the coliodsl
hipids They found that 1n rabbits the intratrach~
cal soculanion of ether Pasturella pecudotuber

culoss or Klebsella pneumonie resufted
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interstitial pneumonitis in which large numbers
of macrophages were scen In the presence of
induced lipema and hy percholesterolenna these
cells became laden with cholesterol and fat pro
ducing the picture scen m humans  Accordmg
to these v estigators endogenous lipid pneumo
ma and aspiration ipid pneumont: may be dis
tnguished by the fact that the mucroscopic
picture 1n the former shows a uniform distribu
non of lipid throughout the cvtoplsm of the
macrophages and the droplets are cxtremely
minute

Of parnicular mterest 1s the fact that the roent
gen changes of Iipid pneumonit whether endo
genous or exogenous may resemble closels those
of pnmary pulmonary neoplasm as Mllustrated
by the following case

Case2 Female—Age 50

The patient became i1l ;n March 1953 with

cough expectoration and wheezing  She stated thar
she seldom had coughed previously There was no
fever shortness of breath hemopeysts or chest pam
The pauent did have a sense of soreness over the

Figure 4 Casc 2 Lndogenous lipid pneumoma simu

laung neoplasm A (I eft) Density occupying right

upper lobe B (Riglt) Lxcised lung shows extensne

consohdation (consisting of a yellowssh ccllular infil

trate) and minute honey combing € and D (Opposire

page) Microscopic examinanon revealed 1 p d contamn
g histioey tes and interstitial fibrosis

nght upper chest and had lost 2 moderate amount
of weight The past history was unrevealing  She
had been a light smoker and used nose drops on
rare occasions  She had no difficulty 1n swallowing
and had no major operations

The physical and  ray findings of the chest re-
vealed a dense homogeneous consolidition occupy
ing the entire night upper lobe (Migure 4A) DBron
choscopy showed stenosis of the right upper lobe
bronchus Smears tahen fatled to reveal tumor cells
or acid fast bacill O Julv 21 1953 an exploratory
thoracotomy was done by Dr Morris Rubin The
nght upper lobe was found completely consoli
dated the muddle and lower lobes were free of
disease  There were enlarged fular Iymph nodes
The lesion appeared malignant and a nght paneumo
nectomsy was done which the patient tolerated well

Gross examination reseals almost the entire upper
lobe replaced bv a firm tissue mass (Figure 4B) The
lower lobe was collapsed and no areas of consohda
tion or ncreased consistency were found The sur
face of both lobes was smooth and glistening No

adhesions were noted nor were there any interlobar
dh

The b hial tree d some mu
cord matental but no exidence of tumor The hilar
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hymph nodes were small, spongy and anthracotic
On section, there was an extensn e consohdation of
the entire lobe The consohdation consisted of a
vellowish celfular nfikrare through the paren-
chyma There was no evidence of tamor ussue seen
amwhere 1n the lung  Somie of the consohdated
areas were softer 1 cansistencs ind resealed aceas
of necronis The microscopic findings confirmed the
gross appearance of a imd pneumonia (Figuves 4C
and D)

Recentls 1 had an opportunsts of demonstrat~
mng that the finding of a hipid paeumoma doces
not necessarily mphy an irreversble reaction
A man of fifts -eight presented hanself with a sic-
month history of cough, malodorous but not dis-
unctls foul expectoration, loss of thurty pounds
m weght, pam i the eight chesr and w eahness
The past hustory revealed a serzure of mfluenzal
pneumona after Werld War { and penodic re-
corrences of hay fever and fives The panent
had considersble covgh and moderate dyspnea
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duning the preceding five years, The physicat
exanunanon was not retealing. The chest <-tas
showed a large, fairly well circumsenbed density
m the nght upper lobe Bronchoscopy revealed
a number of atypical cclls. In the absence of 3
clear-cut hustory to suggest pulmotary suppura-
uon, carcinoma was suspected and thoracotomy
done

Upont entenng the pleural cavity, a moderately
hard mass was found 1 the nght upper lobe ¥
was denselv adherent to the chest waff over 1
wide area  \Mobibizanon, even along an exra-
pleural plane, was not feasible It was fele that
the mass was mahgnant and that a radical ew-
asoen was wo formidable an operarion for the
patent o rolerate. A prece of tissue v as remoted
from the mass for tustologic stady The lung
biapwy revealed severe fibross of the pulmonary
parenchyma with whorls and nodules of Rbrous
ussne, also thichemng of the alveolar sepra Very

Figute 4C and 1> {(Sre Jegent i plicce 54 v,
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promunent were numerous groups of large y acuo-
lated fomm cells concammg one or two small,
round nucler These cells were closely pached m
clumps and appeared to be located n the alveo
lar lumens They represented large hiprd filled
macrophages The picture wis i ] eeping with
Iipid preumonia with organzation There was
no evidence of neoplasm

The patient was placed on meensne antibrone
treatment Dunng the following exghe months
there was slow but steady decrease m the stze of
the mass and the pauent made 1 parallel degree
of symptomatic improsement with gan of
Sormy pounds wweghs L hane encounsened e
addiional patients who revealed at operation,
apparently nonresectable pulmonary carcmontas
Lung biopstes revealed hipid preumonta and

1 g ¢ course of
events n both cases extending over three and
nme-year pertods, respectnels evcluded the
possibilits of malignant neoplasms

Gavener's Distase

This 15 1 rare famibal condition charactenzed
by the accumularion of 1 erasin, a cerebrosde m
the cells of the reticuloendothelinl system In 1
study of rwenty nine cases by Viedoff and By rd
the ages ranged between two and one falf and
fifty s1x vears at the time of the first visit to
the \lavo Chae The, so called Gaucher cells
appear as wrmhled swollen rencular cells mfl
trated wich lipid found chiefly 1 the spleen liver
hvmph glands and bone marrow  The chmical
features af Gauchers disease are an msidious
onset, a protracted course wath hepatospleno
megily but normal hier function pmgueculae,
a yvellowsh brown pigmentanon of the shin and
sclera and sheletal defects especially of the
femora and other long bones 1y pochromic
anemn, Jeukopera thrombocy tepenia and a ten-
dency ro hemorrhage are assocrated phenom
ent

Nigstans Prey’s Dist ase

This 15 also a rare metabohc disturbance oc
curning chiefly m Jewssh female mfanes 1 vcepr
for the more wwdespread it olvement and gastro
ntestnal disturbinees leading to marked ntalnu
triion, the conditton resembles closely Gaucher s

disease  Death occurs usually before the ige of
three vears from cachexrn or an intercurrent
mfecnion In Niemann Picks disewse there 35
marked physical and mental detentoravion, the
latter alun to that mer m T -Sachs amaurouc
1diocy The lipid found in the ussue 1nd v hich s
pachognomonic of the dsserse 15 sphingomi elin
a phosphand The followmg report of a panent
treared gt the Montefiore Hospreal 1s of unusnat
1nterest since it concerned m dulr wich lipidosis,
closely resembling Nyemann Pick s disease

Case 3 Male—Age 53

White Jewssh patient was rather dull bachward
and sichlv 15 2 chuld and did not speak until he was
seven vears of age The patient was admitted to the
Moncefiore Hospiral on December 7/51 with a
tustory that ten months previousls he deseloped
weahness easy faugabiity and a hacking cough
productne of moderate amounts of spurum, at
ttmes blood tinged  The patieat soon dereloped
dispnea and orthopnea and on several occasions he
had substernal pun which raduted to the left
shoulder The dvspnea cattosis increased and there
saon appeared hepatosplenomegaly and evidence of
carduc fatlure X ravs of the chest showed diffuse
pulmonary fibrosis (Figures 5A and B} Brepsy of
a Jung specimen revcaled collections of mecaaliealar
foxm cells A complete study mcluding varmus
laborators tests was unrevealing The patient con
tined co have cough producti e of tenicions spu
tum at umes bloods, and Jefe sided chest par, The
patrent became mcrcasingly more disprec cva
nnte stuperous lapsed into coma and died

The postmortem findings revealed, n brief mas
sne myolvement of the lungs luer and spleen by
hpid fifled histioes tes (Prgures SC and D) Relt
tneh fewer of these cells were found mn the adrenal
corteses bone marrow and hmph nodes An b

normal pigment was found n these organs 35 well
astheth ra 1ol mlantean 1o 1 ~

1eal

sugg

ease lhe large increase m phosphosy phingoside
ponted to Niemann Prck s discase Although large
agcumulatiens of this Iiprd were found n the fver
and spleen, 1t was in smaller concentration than that
noted by others mn the tissues of mfants with \ee

mann Pichs disease  §t was concluded that the
hpdosss a0 this patient was related to \remann

Pick s disease thaugh not identical wath
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THE LUNG AS A MIRROR OF $\STEMIC DISEASE

Figure 6 Case 4 Histiocy tosis with pulmonary and skeletal lesions A (Upper lefr) Diffuse reucular infltra

rons throughout both lungs with minute ¢ystic areas B (Upper rrght) Seven jears later reticulations mare

conspicuous heart enlarged ( (Lower /eft) Lung detal showing fine honcy combing D (Lower rsght) Skull

Geographic  defect of right partetal bone (Biopsy of parietal bone showed microscopically histtocyres foam

cells and other features consistent with Hand Schuller Chnstians disease ) (From Schneierson and Schoeider
Ann Int Ved 30842 1949)
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Figure 7 Case 5 Histiocy tosis with pulmonary and visceral lesions A (Left) Fame mubiars suppling i both

upper cbes B (Right) Five months hater diffuse lace ke reucutanions with sminute honey combing of both

lungs lefe sided peurnothoray (spontancous) with catheter 1 sita (Autopsy showed hstioey toss of lungs with

numerous blebs on surface hisnocytosis of skin lver, spleen  other features 1n heeping with Ietterer Siewes
disease )

and repeated exanunauon of gastric lavages and
spmal fluid failed to reveal acid fast organisms At
this nme the Iiver and spleen were found to be en
farged, the cholesteral was 500 mgs °¢ cholesterol
esters 40 Other laborators tests were noninforma
e The diagnosis was Hand Schuller Christtan's
dinease

The mfant was readmitsed at the age of twenty
months At this time there was found severe jaun
dice purpuric lesions of the scalp and scborrheie
dermatms cervical adenopathy and hepatospleno
megaly A Iner biopsy was reported as showmng
ct 1c hepattus A lap revealed 2
dilated common bile duct but no hepatie obstruc
ton The dramage from the abdomen was nade
quate and shortly thereafter the pinenc had a lefe
sided spontaneous pneumothorax v hich was decom
pressed with a dramage tube (Figure 7B) The
course of the diesse w1y progressnely downhll
and the nfant died

At autopsy the Iner was enlarged the common
duet was dilated and there was a soft mspissated
Inle stone 1n the hepitie duct dilied bile ducts con
tamned msprssated bile The lungs were arrless with
blebs en the surface The left Jung was collipsed
and revealed advanced consobdation of both organs
The pleural surfice of the nght Jung was smooth
clear shuung with numerous blebs on the surface
‘The left lung was rough where an adhesion tore

The cut section revealed airless solid Jungs with
numerous air ¢yvsts throughout also scattered vel
lowish areas \licroscopic exmination rexealed ele-
wents of reucnloendothelial cells with hsstiocy tes
mioling the shin Iner and lungs Isolared histto-
cvtes were found 1n the spleen  Stains revealed fat-
contamng hisuocs tes in the lher and lung Tt was
felt that the histologic picture was m keepng with
Letterer Stwe's disease although there were fea
tures suggestn e of 2 transtional stage between the
lacter and Hand Schuller Chrsstian s discase

Losivopriic Granvrovia oF Bone

Eosmnophilic granuloma of bone 15 2 granu
lomatous condition 1n which the affected bones
contam large numbers of eosnophilic cells givmg
mse to cyvstic rarefactions The bone locilrzation
represents 1 limited form of inflammatony hustio
cvtoss  Jaffe and Lichenstein, also Qrani and
Lhrlich believe thie the condition represents
peculiar inflammatory reacuon, the presence of
lipid contaming macrophages and fibrote re1c
tion bemg determined by the chronmicies of the
disease  As d phul )}
of bone may be present mn assocreson \‘;nh visce
ral nvolvements mcluding involement of the
lungs  Phillips reported two cases of mrratho-
racic * vanthomatous’ new grow ths and collected
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three similar cases n the literature The tumors
were solid firm oval and ongmated from the
costos ertebral groove of the thoracic cage They
were nonmahgnanr The structure of the tumor
was characterized by great abundance of hipid
globules 1 large swollen polyhedral cells and
smaller spindle shaped cells

LosnopaiLic GrRanuLova OF THE Luse

In this disease pulmonary histioey tosis 1s pres
ent withour demonstrable sheletal or visceral m
volvements The pulmonary leston or lestons are
found aceidentally ewther at 2utopsy or an biopsy
of lung tissue Lachtenstem suspects that such
ssolated pulmonary lesions of eosinophihe granu
loma are accompanted by visceral lesions which
are momentanly mapparent or may become
mamfest later  Honcvcomb lungs to which
reference will be made later probably fall in the
same category  \lore perplevng 1s the differen
tration berw een hmited eosmophilhic granulomn of
the lung and endogenous lipid pneumoma de
scribed previously in which an accompanying
dlSE(lSC or 1n obvious Cause Gf tissue mnjury Is not
demonstrable In the condition under considera
tion it 15 presumed thar the Iipid accumulation n
the lung 15 2 forme fruste of a systemic disease
Bur there 15 sull much to be learned about this
disease

In one type of eosmophibc granuloma of the
lung < soltary tumor mass s found which on
removal shows the histologie features of 2 his
tocytosts  Scote and co worl ers described such
an occurrence 1 a thirey four vear old woman
The chest \ ray had shown a crcular eircum
scribed lesson m the nght cardiophrenic angle
A lung tumor was suspected and removed The
mass was found to be the size of 1 large lemon
completely contamned within the Jobe Histo

logical exammation revealed oval or spmdle
shaped cells with small groups of anthoma
cells There was no evidence of a gencrhized
merabolie disturbance as manifested by diabetes
Iy percholesteralenua or ipemia There w ere no
\anthomatous lestons in the shin and o osscous
changes The authors believed that the tumor
reprosented erther an  vanthomatous  deposit of
3 primary nure or \anthomatous replicement

of an underlying neoplasm with no idenufishle
remnants

Laclev and associates reported two histo
logically proved cases of eosmophtlic granuloma
Iimited to the lungs with somew hat unusual feat
ures In therr cases the disease was bilateral dif
fuse and of a peculiar nodular qualty  Biopsy of
lung ussue showed granulomatous lestons not
sharply circumscribed show mg fibrous ussue re
action pigment Jaden macrophages and histio
cytes Eosmophils were a promment feature
being present as scattered mdividual cells as well
s 1n sheets and 1 large clumps  According to
the wthors the picture was that scen 1n costno
philic granuloma of bone Tw o sumilar cases vwere
reparted by Vazzitello In one the chest v ravs
showed diffuse bilateral nodular mfiltranons In
the other the chest \ riys res ealed also numerous
are1s of rarefaction which w ere believed to repre
sent muleple small caviies The presence of eo
stophilic granuloma was confirmed 1n both cases
bs lung bropsies  Of additional interest was the
moderate degree of clearing of the pulmonary
lestons with ACTH treitment

“Pyrvonary Lrstons v 1ie Histrocy 10sES

The pulmonary manifestations of discases of
the histiocs tic sy stem provide an nteresting field
of study from the viewpont of the pulmonary
find; The lungs often serve to highlight the
unified nature of the disturbance since con par
able and oserlapping chinges are present 1a the
several forms of the discase Usually the lungs
are implicated as part of a widespread disease
but as mentioned the disese may 1e [ mied to
or mal e 1ts first appearance i the lungs” In
analyvsis of exghteen reported cases of Letterer
Swes disease Orchard found mention of pul
monary rerculosis m ten and 1n si others there
were questionable changes Some y cars ago Chies
ter and hugel of the Montefiore Hospital com
piled data on fifty reported eases of Hand Schul
ler Christian's dise1se ncjuding many nsrances
m which the lungs were imolved

In Gauchers discase the lungs are scldom
affected Gut wheri ¢hanges do_occur they may
be quice strilng  Vyers reported the cise «f 2
v oung girl 1n whom the Jungs show ed roenegen?
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fogiclly delicate reticulauons extending fanwise
from the hilar regions mto the mid portions of
both lungs The child dicd and autopsy dis
closed large hilar vmph glands and an infiltratne
process extending mto and mnsading the Tungs
Histological examination of the tissue revealed
the Iymph nodes and lung parenchyma perme
ated with Gaucher cells Myers referred to an
other reported case m which Gaucher cells were
found 1 the sputum

Tn a lucid description of the pulmonary many
festations of Niemann Picks disease  Thann
hauser draws attention to the frequency of
bronchitic symptoms and the tendency to small
p mfilerations d with elevation
of temperature The appearance of the chest
xray 15 m keeping with miliary tuberculosis
Hisrologic examination of tissues reveal the bron
chi filled with exudate contaming leukocy tes and
Niemann Pick cells The mterstitial tissues show

lation of liprd Thannh belicves thar

if 1t were possible to examme the sputum with
the possibility of the eststence of the discase 1n
mind the diagnosis of Niemann Picl s disease
mght be made from the appearance of the cells
alone

A bref note on treatment may be in order
Although recovery 15 possible even in the acute
forms of the disease the prognosis 1s usually poor
except n cases of eosmophilic granuloma of bone
which has a decided rendency to heal sponta
neously Lightwood and Tizard found that of
approumitely forty reported cases of Letrerer
Sme s disease there were six including one cited
by these myvestgators 1 which apprrent re
covery took place Large tumor masses often
respond to radotherapy because the cells charac
terizng this group of discases are h ghly radio
sensitin e Steroid treatment his met wich vinable
degrees of success Annliotic treatment 15 1nds
cated t ecause of the possibility that the sy mptoms
ma te partly due to infection to which the pa
tients 2re unusually susceptible

Roenteenotocy of Putnaovary Lestovs
v Histiocy Tosts
From 2 review of a sizeable number of re
ported cases of mflimmatory  histiocytosis 1n

cluding a few personally observed it 15 possible
to differenniate ses eral roentg patterns of
the disease prouiding of course the basic dis
tutbance 15 hnown or suspected The cysuc
pattern to be described later may be sufficiently
suggestive to mike one thnt of the possible
presence of a histiocytic discase 1n differenual
diagnoss 1n the absence of systemic lesions  In
Letterer Stwes disease one 15 apt to see miliary
or patchy mnfilerations evenly dispersed in_both
lungs, especrally the upper halies  Occasionally
large_1rregular consolidations are noted The
former simulate miliarws tuberculosss the latrer
bronchopneumont1 There 15 often a remarkable
similaney of the roentgen marhings n Letterer
Smves disease with those found m association
with ¢ystic fibrosts of the panerers Since one 15
usually dealing with a disease of infancy the dif
ferenual diagnosis of the two diseises 15 alwavs a
consideration

In the chronic form of Hand Schuller Chnis
uans disease one 1s apt to find Iinear fibronc
strntions permeanng both lungs The condition
1s 1 heeping with diffuse mterstitial pulmonary
fibrosis  Hand Schuller Christians disease may
also mamifest itself m small or large rregular den
sies of granulomarous infiltratton with hazy
mrugms on 2 bactground of emphysematous
lung tssue The preture brmgs to mind sarcoid
osts although the latter rarely undergoes true cvs
uc changes rather emphysematous bullze and
bleb formations Fungous infection 1s another
disease that may be considered in the differential
dugnosis  As mentioned previously circum
serbed lipid pneumonta may simulate neoplisms
Inasmuckh a5 the granulomas enlarge through 1n
creasing deposion of lipid substance rather than
cell dnision such <anthomas are not tree neo
plasms Instances have teen desenbed where 1t
was suspected that the condition had undergone
sarcomatous changes Vore Iikelv s 1nd cated
earhier 1n the chapter the hpid changes are sec
ondary to an underh ing mal gnancy

Probably_the most stiling roentgen changes
encountered m the inflummators Tstuc cy foses are
cystee or honeveomb lungs \ amble degrees of
diffuse fibrosis of the organs are also present
These small evsts usually not exceedmg 1 em n
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diameter, are seen most often 1 patents with
eosmophihic granuloma of bone T he condiion 15
also encountered in Letterer Stwe’s disease as
well as m Hand Schuller-Chrisnan’s disease In
one of four eascs, reported by Torsee and Blake,
the chest \-rwv showed bilateral air and flud
filled cysts, measurng 2 vo 3 cm in dumeter,
throughout both lungs There was also a tmor
of the left lower bronchus Eiestonal biopsy
of lung, bronchinl tumor and other ussue showed
lipid granulomatous lesions “Foney comb lungs
may be found m assocration with bibary cierhosss
of infancy, puunary disorders (diubetes msipi-
dus) tuberous scierosis and athed neurocurane-
ous disorders as well as m sclerodermr Rarely 13
honey comb lung due to fauley development In
an 1nstance of this tv pe, which T reported cise
where, there were found at autopsy muluple
small ey sts in both lungs assocrated with a parent
ductus arteriosus, congenual aneurysms of the
pulmonary  arrenes and  gnomalous  coronary
arteries

It mav be mentoned at this juncture, that
dabetes 1nsipidus mas be found not only 1n asso-
cration with the fustnocy toses but also 1 the pres-
ence of sarcoidosts various infections  trauma,
tumors and other condimons  On rare occasion
as 1 a case reported by Freud dumbetes msipidus
15 assotnated with interstiual pulmonars fibrosis
The problem arses whether the finding of the
latter, n the absence of stigmata of a past or
present disseminated disease, may not represent
a ‘forme fruste’ of a mare widespread occult
disturbance This possibiliry 15 mentioned on
several occasions 1n these pages, not only under
the circumstances mennoned but also when m-
derermmare, diffuse fibrosis of the lungs occurs
111 the absence of any other demonstrable disease
A case n pomt will be aited shortly which
prompts such a speculanon (Case 6)

Histiocy tosts 15 probably the mast frequent
systenne disease assocuted with honey comb
tungs, cspectally m chaldren MacDonald and
Shanks described seven cases of honeycomb
lungs m children The authors considered “xan
thomatoss 15 the most lilels cause T have en
countered cysuc lungs as a late event in chronic,
dffuse, mtersutial pulmonary fibrosis of nde

THE LUNG AS A MIRROR OF SYSTEMIC DISEASE

termnate chology (see Chapter 6) It shou
benoted however, that the examination of yssw
may not reveal charactensue histiocyue cel
uniess the secuons are properly prepared Th
presupposes that the examiner 5 1 are of or su
p/egﬁ the possible presence of a lusnrncy tic daseas

allow the escape of air into the nterstinal strom
and subpleurtlly Rupture of a pleural bleb give
ris¢ to spontaneous pneumothorax which may be
recurrent Lang standmg pulmonary disease asso
crated with hvpertension of the lesser circulatior
may give nse to chrome cor pulmonale, anothss
frequent complication These sev eral features are
combmed in the following patient whose course
1 followed for a number of years Unfortunately,
the nature of the underly ing disese could not be
ascertuned even after the examunation of the
fungs at autopsy, which was limuted to the chest
This case 15 included here primarily as an evcel

lent example of honeycomb lungs The patholo

gist suspected a congental cystic lung although
the clintcal course of the disease appeared to be
more 1n heeping with an acquired disease

Case 6 Male—Age 37

A white male became il on September 11, 1948
when he suddenly developed pan 1 the ches, Jost
is breath and couldn ¢ wall The patient was hos
pstalized and a bilateral spontaneous pneumothorat
was found with a small pneumothorax on the nght
side and a SO per cent collopse of the left Jung
The ¢ horat gradually dmsappeared from
both pleural cavities but the pauent contmued to
have difficulty n breathing although not to a d
abling degree He had occasional respiratory infec-
nions with cough and expectoranion

Tarly m 1947 he had a respuators infection At
this ume examination rexealed evidence of clubbing
of the fingers, moderate cvanosis and despaez on
exeruon  Chest X ravs retvealed mnumerable, min
ute cvstic changes throughout both lungs from
apex to base It gave the fungs a fine honey comb
appearance brought out best in tomograms (Fig-
ures 8A and B) Vanous hboratory tests includ
ng a surver of the sheletal system resealed no
abnormal findings In the course of the follow-
mg tho vears the panent devcloped mereasag
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dyspnea orthopnez enlrrgement of the lner swell
ing of the feet and venous engorgentent indrcatrs ¢
of night heart falure of which he died

Autopsy revealed the lungs volummous with
moderate fibrous thicheming of the pleura The cut
section presented an estremely interesting appear
ance It was sponge lthe due to the presence of
mnumerable cystic structures varying mn size from
seieral mm to 3 to 4 em n greatest dameter The
walls of the evsts were thin measuring less than
1 cm o thickness Thev were apparenth empty
and had a smooth glsterung hming  \one appeared
to be infected Qccasional ¢ysts revealed 1l de
fined wmtramural yellow or pink patches The larger
cysts were mosth, m the upper lobe (Frgure 8C)
The relatnely eamalied parenchyma preseated 2.
spangy arclutecture due to compeasatory emphy
sem1 The !ronchi revealed the mucosal biung
smooth pak 1n color no evudence of dilatation,
and distinet bronchtal commuacations could not be
demonstrated The putmonary arteries were shighely
to moderately dilated but thua walled

Micrascopic examtnation revealed the lung paren
chyma for the most part replaced and discorted by
aistic structures of varymg size mam of which
were multiloculated (Frgure 8D) The cysts com
mun cated freeh wich one another The walls were
formed bv cellular connective fibrous tissue  In
other arcas the walls were composed of dease col

hpsed or almost hyahmzed connectne ussue In
some areas strands and bundles of smooth muscle
fibers were present The hmng of the oy sts vared
from tall c; bndrical ciltary epsthehum to cubordal
epithehum to a single layer of flat eprhelum and
m many areas there was no epithelal hnmng at all
At some pornts the ¢\ stic structures were hned by a
stratified My er composed of rather small indiffer

ent epithelial cells v hich superficialhy but not actu

ally resembled straufied squamous mucasa 4 few
of the cystic structures contamed materal com

posed of degenerated macrophages edema flmd and
a few pol morphonuclear leubocytes  \ost of
them howerer were empts and apparentls well
aerated One section disclised a free communica

ton between 4 bronchiale and one of the cystuc
structares The cists were empty of fud and well
aerated In 3 few arcas small scatered collecuons
of hmpbacs tes were seen adjacent ta ¢y stic strue

tures but no sigruficant degree of mflammation The
broache were unremarkable and revealed no evi

deace of bronchicctasis A stething feature seen m
all the sections was @ maderate to marhed degree of
innmal thickeung of st all pulmonary artertes and
artenioles The larger pulmonary arteries revealed
onh shghe arterinsclerosis  Fat seans di closed a
few scattered pseudoptulic depostts 1 <ome of the
denser fibrous areas

Amylowdosss of the Lungs

Amylordosts 15 a disease caused by g disturb
ance of protem metabolism  Amjy loid 15 2 trans
lucent and structureless substance which can be
distingusshed by 1ts affinity for 1odine Congo red
and other metachromatic dyes In spire of con
siderable overlapping four vanenes of amylos
dosts are recogmized clincally  according ro the
classification proposed by Rennann Kouchy and
Thlund (1) A pnmany anypical tpe () A
souch more comn on secondary 1y pe 1 2ssDCIA
non with precusting tuk losss & )

the primary ferm but found i assocuation with
muluple myeloma and (4) A v pe characterized
by localized depostes of amslowd causing tusmor
formawon Ths ty pe 1s found chiefly 1 the res
puratory tract especially the lJary nx but glso the
herre shin and other sites

Reimann and co workers behieve that primary
and sccondary a2my lordosss have much in com
mon  Mesenchymal ussue and parenchy matous
organs are affected n both and both may be sys

empyema  ostcomyels  dramng sinuses and
other suppurative d seases (3) A 1y pe sunulating

d In their opinton the poouny form
disunguished chiefly by the absence of 1 discernt
ble cause by the predominant mvolvement of

~

kigure 8 Case 6

Honeeomb fungs A (Upper left) D fiuse retieulations of both 1
Tomogran showing dett C (Loter kjt) Lung Inmumersble ¢y sts more comonnes B (Upper ezl 1)

D (Lower rght) Lung Diffase interslscolar fibross many smafl evsts (Death d

picuous 1 the upper Jote
ue to chron ¢ cor pulmonale )
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the heart gastromntesnnal rract lung and musele
and by s slow progression  Secondary am Jor
dosts 1s characterzed by 2 more rapid develop
ment and 2 predominaat locahzanon m the
spleen liver and hidness The authors believe
that am lordosis a form of protemosis his cer
tam features m common with other rerention or
storage duseases such as gly cogeunosss and lypdasts
The primary or atypreal form of amyladosis
was first brought to the artention of physicians
by Lubarch in 1929 He described three cases
mn two of which the lungs were mvohed In
1935 Perla and Gross seporred three additional
cases from the Ylontefiore losptral New York
One a female of fifry three dred with signs of
cangesave heart fulare An underlying carct
noma of the Yung was suspected At autopsy the
left fung showed extensne arelectasis volung
the enure lower lobe and the lower pare of the
upper fobe A positive test for amy lord was ob
wned with Lugols solunon  Microscopie ex
amnanon revedled a  pecular  homogeneous
matenial i the walls of many of the blood yessels
and the presence of ams loid materual i the alie
olar walls confirmed bv Congo red rest In
addition the patient had macroglossta due to amy
lordoss of the tongue and ams loid infileration of
the heart colon duphragm and uterus A recent
review on prnmary svstermc amloidosis by
Mathews refers to minety exght reporred cases In
thirty five the lungs were smyohed
In most instances aty pical amy lordosis i olves
the lary nx trachea or mam bronchs mafew the
lung parenchyma Whitwell reported the case
of a fortv erght vear old man m whom the dug
nosis was made from bronchoscopic study  The
author reviewed pernmenr findings of ten addi
wonal cases of amy laid tumors of the lonec res
piratory trace reported in the lerarure  Since
the dusease 15 found chiefly m elderhy men the
condinon has to be differentitted from bronchial
caremoma W esssmann Clageet and \eDonald
found reports of three cases of localized amy loid
disease of the lang and added 2 fourth case of
therr own The particular c1se was trested by
preumonectomy  The operation was performed
1 an attempe to establish the cause of repeated
episodes of hemoprvsis The disease w as found to

45
snvolve the right mam bronchus its branches and
the cor ding hes of the pub Y

4
vessels and the ront of the lung Later in the same
vear another pattent was referred to the same
nstitunion for treatment of a tumor of the nght
lung  Bronchoscopic examunation did not dis
close 2 tumor mass 1 the bronchus  Ar operation
the mass had all the charactenstics of a malignant
lesion therefore the nghe lung was cesected
Pathological examination revealed smylord ma
terzal formung 2 single tumor and causing oblir
eranon of a bronchus of the right lung and col
lapse of the adjacens pulmomary ussue

Prumary amsloidosis affects the lungs ether
as a diffuse mterstitial fibrosis spreading from the
hult mto both organs or as a2 localized process m
vohmg one or both major bronchy simulating

“neoplasm The latter picture was encountered m
the case reported by Perla and Gross prevsously
mentioned as well as n the following case re
centhy reported by Schottenfeld and co workers
from the same mstiutton

Case 7 Male—-Age 43

Fre vears pnor to admission to the ‘ontefiore
Hospttal the patient noted weahness and shortaess
of breath  Later he developed cough and evpectora
ton On one occaston he was treated for pneu
monia of the left lower lobe The symptoms of
dyspnea wheezing and producttie cough recurred
and he was once agun hospttakized for suspected
pneumonna this time of the tight lower fobe The
piuent had o sddwonal episodes of pneumona
charactenized by fever clulls cough dispnea and
repested hemaptusis poior to hrs present hospraliza
ron

On admussion to the hospual the pertinent find
mgs were fimsted to the fungs The chest v ray e
vealed a large uregular density evtending from the
Tefs halar segion mto the left middle and low er lung
fields myolung chiefly the hingula (Ergures 9A and
B) Bronchoscopy diselosed 2 lesion cansisting of
projecuing masses extending n rregular fashion
fram the subglottic area down to the canna which
was consideratsly broadened 2nd further into both
mam bronch The bronchoscopists ongnal im
Pression Was an mfiltranng carcinoma Howeser
on histologic exammation no tumor was found but
amlaid deposits were noted m the submucosz of
the trachea {Figures 9C and D) Further studies
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faled to disclose any evidence of gencralized amy -
lord disease  Bence Jones proteinuria was absent,
bone marrow studies were negause for my eloma
Durmg rhc follo“ ing year the patent had tuelie
to remote ob
structing masses At ﬁl‘s[ these were done weekly,
later, at longer intersals  Microscopie examina-
tions of many sections resealed amy lord depositron
m the mucosal and submucosal partions of the wall
Followmng each bronchoscopic remoral of ussue
there were subjectise and objecttve ymprosement

After 10 bronchoscopic treatments the pauent
could perform a day s work comfortably but he
continued to have cough and bloody sputum At
the time the case was reported by the authors the
patent had shown steady wmprovement and the
chest 1 rays had revealed a sigmficant decrease n
size of the pulmonary density The patient went to
a health resort where, after one bronchoscopic re-
motal of amylaid ussue 1n a physicrans office the
patrent began to bleed and shortls thereafter died

~ Metastatic Calcification of the Luags

InTRODUCTION

This_condstion refers to a metabolic disorder
m which Time stlis are deposited n presumably
normal tissues  Dystrophic calesfication reters
to a disturbance 1n which lune salts impregnare
tissues previously the seat of tuberculosis histo
plasmosss, suppuration and other chromc dis
cases A clear distinction berw een the two forms
of calcsfication 15 not always possible since com
binations have been found in some cases Meta
static calcsficanion affects most often the lungs
kidneys and stomach because the normal excre-
tion of acid from these organs 15 assoctated wsth
greater alkahmty of the tissue cells The low ered
concentration of hydrogen 1ons 1 the latter
favors the precipitation of cicwum and phos
phorus from the serum A similar mechanism 15
ascribed to the dystrophic form the necrotic ts
sue 15 assocrated with increased allaliniey because
of the lowered CO tension thus favoring precipt
tatson of calerum phosphate

EtioLocy
The phenomenon of metutauc cilaficanon
has been known for a century  \irchow having
described the condition as early as 1855 Lacepr
for solated case reports chiefly 1 journals de
voted to the basic sciences hutle mterest was
paid to the disturbance until AMulligan mn 1947

made an exhaustie review of all previously re
ported cases In recent v ears mereasing numbers
of reports have been appearmg 1n climcal jour-
nals descibig the condition 1n association with
the following

“Chrome renal disease may be associated with
suffictent destruction of hidney tissue to mrerfere
with the excretion of phosphates The accumula-
ton of phosphate in the blood causes a temporary
decrease m calesum which m turn provoles 2
compensatory hy perplasia of the parathyroids
(secondary hy perparathy roidism) The resulung
mereased secretton of parathormone 1s soon fol
lowed by supersaturation of the serum with
calesum and phosphorus 1ons, demmeralization of
the bone and the deposition of excess calctum n
soft ussues In the presence of chrome glomeru-
lonephntis associated with a marhed degree of
nephrocalcinosss, the calciem deposits in the had-
ney may, on rare occasion, be vmsible i roent-
genograms  Arons and co workers draw atten
ton to the fact that the caleium deposition
cwes of chronic glomerulonephntis associated
with nephrocalcinosts, 15 more marled in the
renal cortex 1n contrast to other forms of cala
ficaton (xitamin D meovicanon sarcordosis hy.
perparathvrodism) m Whick the caleifieation 1
more marked in the medullary py ramuds

< Pronary byperprrathy rordism may cause met

Fxg\m 9 Case 7 Amylodosms of bmnch\xs A (Uppﬂ ld‘;) lncgu!ar densny sn left lower lung field increased

hilar and bronchosascular marking
manly at the hlum and 1n hngula
tunica propria (mucosa on top) t
h):lm: amyloid i tutuca propria
loid masses followed by rehef syt
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falled to disclose any evidence of generalized amy
loid disease Bence Jones proteinura was absent
bone marrow studies w ere negattve for myeloma
Durning the following year the pattent had twelve
additional bronchoscopic treatments to remove ob
structing masses At first these were done weekly
later at longer mtersals  Microscopic examina
tions of many sections revealed amy loid deposition
1n the mucosal and submucosal portions of the wall
Following each bronchoscopic removal of tissue
there were subjectise and objective tmproyement

After 10 bronchoscopic treatments the patient
could perform a day s work comfortably but he
continued to have cough and bloody sputum At
the time the case was reported by the authors the
patient had shown steady mprovement and the
chest \ rays had revealed a significant decrease m
size of the pulmonary density The patient went to
a health resort where after one bronchoscopic re
moval of amyloid ussue m a physicians office the
patient began to bleed and shortly thereafter died

~ Metastatic Caleification of the Lungs

INTRODLCTION

This condition refers to a metabolic disorder
1 _which Hime silts are deposited i presumably
normal tssues Dystrophic calcification refers
to a disturbance 11 which ime salts impregnate
tissues previously the seat of tuberculosis husto
plasmosis  suppuration and other chromic dis
eases A clear disunction betw een the two forms
of caleification 15 not always possible since com
binations have been found m some cases \leta
static calcification affects most often the lungs
kidneys and stomach because the normal excre
tions of acid from these organs 1s wssociated with
greater alkalimty of the tissue cells The lowered
concentration of hydrogen 1ons mn the latter
favors the precipitation of caleum and phos
phorus from the serum A similar mechamsm 15
ascribed to the dystrophic form the necrotie tis
sue 15 assoctated w1th mereased all alinty because
of the lowered CO  tenston thus favormg precipt
tation of caleram phosphate

ErioLocy

The phenomenon of metastatic caleification
has been 1 nown for a century  Virchow having
described the condition as early as 1855 Lxcept
for ssolated case reports chiefly m journals de
voted to the basic scrences litle mrerest was
paid 1o the disturbance untl Mulligan 1n 1947

made an exhaustuve review of all previously re
ported cases  In recent y ears mcreasing numbers
of reports have been appearing n chnical jour
nals describing the condition 1n association with
the followmg

“Chrome renal disease may be associated with
sufficient destruction of kidney tssue to interfere
with the excretion of phosphates The accumula
tion of phosphate 1n the blood causes a temporary
decrease 1 calcum which m turn provohes a
compensatory hyperplasia of the parathyroids
(secondary by perparathy rordism) The resulung
mereased secretton of parathormene 15 soon fol
lowed by supersaturation of the serum with
calcium and phesphorus ions demineralization of
the bone and the deposttion of excess calerum 1n
soft issues In the presence of chronic glomera
lonephrius associated with 2 marked degree of
nephrocalcinosis the calerum deposits i the hid-
ney mav on rare occaston be visible in roent
genograms  Arons and co workers draw atten
tion to the fact that the calerum deposition n
cases of chrome glomerulonephritis associated
with nephrocalcinosis, 15 more marked mn the
renal cortex, m contrast to other forms of cler
fication (viramun D mroveation sarcordosis hy
perparathyroidism) in which the calcification 1s
more marked m the medullary py ramids
’Pn_mary byperparathyrosdisim may cause met

=
Figure 9 Case 7 Amylordos s of bronchus A (Upper left) Irregular density m left lower lung field increased
Tulac and bronchovascular markings 1n nght ling B (Upper right) Lateral projecnion shows density sirnared
maily at the tutum and i hngola C (Lower lefr) Bronchus Biopsy shows amyled deposition through entire
runica propria (mucosa on top) bronchial gland (upper left corner) D (Lower rrght) Amorphous acellular
hyal ne amyJoid sn run ca propria (mucesa ac upper left) (Repeated bronchoescopic remon al
loid masses followed by relief svmpt E ing hemopeysis ) (From Sch

Etess Am ] Med 11770 1951)

tl of <t struct iq amy
Amold Gruhn and
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astanc caleficanon One 15 usually dealing with
parathyroid neoplasms  Usually renal nsuff
ciency 15 also present so that it may be difficult
to dstingwish the pumary from the secondary
varteties  Primary hy perparachy roidism 15 fear-
ured, m addmon, by ostetus fibrosa evstica, Jocl-
1zed giang cell tumors n the jaw and other bones
aud thvroid disturbances  Sigmificant laboratory
findings are an elevation of serum calenam, de-
crease 1n morgame serum phosphorus and 1n
crease in unnary output of erteium However,
the values may be within normal limits
/' Sarcordosis may be associated with metastatic
calcificatton, nephrocalcinosss, nephrofithusis and
hypercalcerms  Davidson and co-workers re-
ported seven cases of sarcordosis with nephro-
caleinosis The caleifications occurred in the sar-
coid lesions but for the most part were metastatic
tn nature smce they were also found in other
soft tissues sncluding the lung in one case In
the parncufar instance, smalf discrete nodules of
calcrfication were present in alseolar walls, some
of winch were thought to be within Schaumann
bodies while others as hinear metastanic calefica
wnons In another case, the queston arose ss to
whether or not the pulmonary changes were ac-
wally those of a miliary calemosis A simlar case
was reported by Schupbach and W ernly
Davidson and co workers found that hy per-
parathyrosdism 15 1 disease with which renal
saccodd s most likely to be confused The duffer
ential diagnosis presented sself n two cases of a
toral of seven Salmon and Aleynell alo de
seribed 2 case of hy perparathy rordism symulating
sarcordosts  Interestingly enough, the chest ~-ray
n thetr case showed coarse, diffuse striations tn
Leeping wich pulmonary sarcordosis  After re-
moval of the parathvrod adenoma, the lungs
showed radwgraphic cleanmg  Other feawstes
w the differennal dragnosis of sarcordosis and hy -
perparathy rordssm from a climeal standpome are
discussed n Chapter 9
| Destructine bone diseases, such as pumary or
mlerastatic sarcoma, metastatic carcluoma, muln
ple m eloma and osteomy elitis may be assocsated

growing caremomas of the breast, ovary and
testicles withour epparent bone mvolement
(Frgure 10)

‘Excessive and prolonged use of highly potent
witannn D preprations (forufied cod liver ol or
ultraviolet wrradated ergosterol, markered under
vanous trade names) 15 probably the most fre
quent cause of metastatic calaification Wilson
and co workers refer to approumately 120 re-
ported cases of this condimon  Undoubtedly a
greater number have not been reported In a
study of fifty sr¢ cases of viramin D intovication
from a single instirution, Holman found eght i
which pathologic calerfication occurred In adds
ton to a history of prolonged ingestuon of mas-
sive doses of lugh potency vitamm D prepara
tions, there w ere climeal and laboratory evidence
of renal msufficiency, an abnormally tugh con-
centratton of phosphorus m the blood as well as
the presence of theurmatord or gouty arthntis

Prolonged and excessie mtake of absorbable
alkalsand mnlk may cause hy percalcemia and met-
astatic caleificanion without renal msufficiency
In the vast majority of cases the hy percalcemsa 1s

d wath renal y and

In a collected senes of twenty -one cases, nclud
g three of his own, Kessler found thac the pa
nents had mgested both mulk and absorbable
alkaly, 1n the exception only absorbable athak
In spite of withdrawal of absorbable alkali and
low calcrum deer the treatment had no beanng
on the outcome although improved renal func-
tion v as obtamed n many

Paruorocy

As menuoned, the lungs are among the most
frequent organs mvolved in merastanc ealesfica-
won In Vulbgan’s collected seres, the lungs
were affected 1 thurty of thuty-fire cases with
bone disease, 1 twelve of rwenty three cases
with chronic renal disease (remal nichets), m
ewelee of ruenty-one cases with primary par2
thy roid neoplasms and m three of mng cases & wh
by pervitsmunosts D

Gross exarmpanon of fungs, which are the seat
of 1c cal 1on, may gve little visible

with metastanc calcaficanon M e calor
fication may be present not ondy when there 15
obuvious sheletal destruction but also i slow-

endence of the evtent of changes prescar whin
the organs even when disease is evident 1n orher
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parts of the body The lungs may have 2 “nor
mal’ appearance or show only moderate emphy -
sema In the presence of long stinding disease,
the organs arc usually firm, tough and grits with
a network of linear streaks outhiming the alseolar
septa The histologic appearance of the lung as
seen 1n a number of cases studied at the Vlonte
fiore Hospital, 1s characterized by the presence
of mmute calerfic focr m the form of plates and
rods impregnting the alveolar sept, also spicules
of calciumn, often with giant cell formation, m the
nterstinal fibrous nssue  Calrfication 15 seen m
the walls of many of the capillanes small blood
vessels, also m the capillaries of bronchioles and
m the bronchi themselves In calafymg mera
static carcinoma, calcified masses impregnate the
neoplastic deposits

RoenTGENOLOGY

In spite of the high ncidence of pulmonary
imol ement, merastatic calcification of the lungs
15 rarely recogmzed duning hfe except 1n -
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stances of calaifving, milignane neoplasms with
pulmonary metastases In one of the cases, re-
ported by Burnett and co workers, the calaifica~
non was sufficiently prominent to outline the
bronchi 1n the chest x-rty The systemic nature
of the disease 15 evident m the deminerahization of
long bones, diffuse calenosis m soft tissues; es-
peenlly around rheumatod jomts, and the caler-
fied masses demonstrable roentgenologically n
the abdomen, m the regton of the Lidneys
‘The fulure to recognize metastatic caleifica

uon of the lungs during hife 1s due i pare to the
widely scattered caleific focr 1n the finer archi

tecture of the parenchyma Yer, this 1s probably
not the major ciuse since simlarly dispersed cal-
calfic foct are readily discermble in tuberculosis,
histoplasmosss and other discases The difficulry
of dugnosis of lung lesions probably lies mn the
fact that metastatic calaification 15 usually diag-
nosed m the late stages of its development and
any abnormal markings 1n the chest \ ravs are apt
to be ascribed to associated cardiorenal comph

Figure 10 Calaifying carcinoma of breast with caleific merastane deposuts in lungs and lymph nodes A {1 efe)
Calcific foct m left upper Jobe and left supractavicular Ivmph nodes scveral foct famly seen 1n nght upper lnbe

and above right clavicle fracture of sccond lefe nib, anteriorly upward

d of lefe leaf of d

(duc to pheenic nerve imolvement) B (Rigft) Lung deral (Seven years previously patien had a lefc tagel

mastectomy for carcimoma hustologic examunton of tumor revealed caletfy ing carcmoma,
vicolar Iy mph node atso showed calify ing caremonma )

bropsy of supracla-

—



50 THE LUNG AS A MIRROR OF SYSTEMIC DISCASE

canons which almost imvariably coevist  But iof
one 1nspects oserexposed chest films or Bucky
films of patients w 1th metastatic calerficauion, one
may be able to delmeate within the visible lung

fields a reticular, granular netw orh of infileranens
or possibly calcific plaques i bronchu m Leeping
with the underly ing disease
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Chapter +

Discases of the Blood

Introduction

Diseases of Tae vroen and blood farnung or

gans scldom affecr the lungs Ocewsonalh,
sickle cell anemia and hemosiderosis rireh pals

cvthemua vera nd hemorrhagie dyscrasuys are
associared v ith pulmonan lessons The leuhennas
often msolve the mtrathoracic hmph nodes but
not the lung parenchyima to an extent that the
disease 15 & rable rocmgenologcath  In
fecuous mononuckeoms ithough featured by he
mgrologmeat findmgs 15 not senerhy spealing a
blood disorder bemg most hkely caused by 2

wvirus The disease will be meluded in chus chapter
siiphs to round out the discussion of the sabject
Permicious memm does not mvoke dhe Jungs
diseethy but it does exert 2 deleterions effect on
am  superimposed bacterial or viral iniccnon
The frequent assoctanon of secondary anenua
and dizphragmanc herna 15 well recogmzed and
aced aule be meavaned The loss of bleod m
this condstion 15 Rat necessartts related o the
amount of gastcamresnnat bleeding

Pulmonary Diseases Associated wsth Unuseal Bloed Findings

Refore elabocatng on the pulmonan mant
festatsons of blood diseases 1t 15 not out of order
to discuss the severse of the preture  pulmonan
diseses which mav be assoented with unuswal
blood findings

TuprrcLLONS

The smuftaneous oceurrence of feuhenux and
tubercutosts has been pated on mum occwons
The presence of ane discase need nor wfvence
the course of the ather At mmes 3 dormant
tubercaioss may become act ated by 3 superunt
posed leuhenuz or else an eusting Teuhomes may
become suppressed wath the appearinee of acave
tuberculosts In many cases a1 difficult to e
tablish an exact chronological let alone causal
relationshup betws cen one disease nd the other
Some of the older v riters speculated that tuber
cwlasis may be a cause of leuhemus The myonny
nowadas belese that the blood changes are of
feuhemard nre rather than a trae lenherma
Dafficuliies . Al 1l duagn often arse
when 3 leukemoid blood picture 15 present bue a

definition of the latter may not be cann [l and
Duncw consider 38 feuhemord any rewctions
which the followng are found  (3) 2 total few
Loente count ouer 50000 (b) the presence of
smmture cells of the blast npe or (&) 3
combimon of (a) and (b) A thud prerequ
ste offered by Heck and Hall, 1s that 2t sutopsy
the argans and ussues should show no Jeuhenuc
changes

Leuhemmd reacuons of the granulocyuc
(mvelod) ©pe ase cncountered i acute gen
erahzed hematogenous tuberculosss Labowitz
reported che case of 1 tweney mne 1Al old
white female who had evidence of tuberculons
of both upper lohes and spine and wha dex eloped
an 1ctite aconon of the diserse featured by 3
my eloblasuc bload picture Because of the seves
1y of the finess profound memma lesions of the
mouth purpuric spots Ingh fever and hepate
splenomegah the dignosis was that of an soute
m elogenous feukemia unod the postsactet £
amsnatton resealed that the pavent had died of 3
cberculous septicemr with widespread €ascor

[£20]
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fogically one meets viath g ‘anegated prceure, 5
normal  ches 12y being seldom seen There

filtritions 1q the mid and lower portions of the
Tungs or massive consoldations After frequene
wansfusions ane may encounter 3 gofe ved lihe
haziness over borh luag fieids

Lccpmg with pulmonar, congestne changes pas
stbh assoctated with pulmonary mfrcuon

Case 8 Femate Negro~Age 31

Admitted to the obstetrical service of the lor
nstma City Hospital on Julv 27 1930 4y acute res

abdomunt pan for wluch
and demoral Two days afeer admussion she hyg a

cardue shadoy yag
€OnUs promunent  Poeh leaves
were displiced upward (Figure

The follow mg day the pariene Went mro spon
1neons hibor and afrey one hour deliered o seven

there was 5 normal
AMount of bload jogs Tmmediatel, after den ery
the temperayre T0SE to 103 4° the hemoglobin v as
b gms  Bload transfusions were contiued Qn the
third day Postparrum the temperature returmned to

up chest ¢ ray showed afmose complete disappeqr
ance of the mfiltrations 1y both # nm 14
¢ v

As might be evpecred tuberculossy 45 anather
Serous complicaton frequentt, ncountered 1n
pavents with sichle ¢oly anemia Wewss ang 1y aife
found thar Negroes « 1eh sici fe celf anemn show

Werss
Sl ling ey more than
™MXe as commoy (126 per ceney Among tuber
culous Negroes admitted ¢ the Phy wdelphiz
Genera] Hospeal 55 among nop tubercelous N
Broes admuteed ¢ the same hospital (53 per
<ent) In theyr study, ewudamne tuberculoss was
found tw 1cg o5 comnion Mong tuberetoys Ne
groes with the steMing rrye {74 per cent) s
AMONY tuberenloys Negroes Mithout the trmt
(38 per cent) The authors concluded thay the
sichhing teae fyys a definie climea} Significance
and 15 1 faceor n the TeSponse of Seme Negroes
ta tubereuloys mfection The findings of Woess
md co worlers h1te nge bicen confirmed
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sociated tricuspid stenosss or other factors Tay
lor and Strong found focal accumulation of
hemosidenin contaming phagocy tes formng dis
nnct nodules 1 the Jungs 1n 47 per cent of cases
dying with advanced muttal stenosis In an ad
diional 31 per cent the lungs presenred the more
classic finding of brown nduratton 1¢  diffuse
iderophages without distince focal collections
Esposito reported a somewhat lower meidence
of hemosiderosis in rheumanc heart disease  OFf
100 patients exammed at autopsy twenty eight
howed histopathological changes beng more
prontounced 1 adsanced disease
The mechanism of hemosiderosis n patients
with mutral stenosis 15 readily understandable
The engorgement of the pulmonary capilanes
nerdent to the hy pereension of the lesser circu
latton caused by the stenouc mutral valve grves
nse to recurring mmute hemorrhages m the arr
spaces  After hemolysts of the extravasated red
ells the Iiberated ron free fraction (hemaun)
s absorbed the 1ron contammg fracuon (hemo
siderin) remams 1o the tissues and imuates a for
ign body reaction The mmute dark brown
pots often visible grossty n the visceral pleura
and readily on histological exammation of the
tssues consist of rwregularly distributed nodules
wichim the lung als eol and m the adjacent stroma
(Figures 12C and D) ‘The nodules represent de
posits of } derm at pmes 5 d by
fibrous proliferation of the afveolt There may
he an assoctated grane cell reaction occasionally
calcificanion and on rare occaston ossificatron
However Taslor and Strong believe that the
mall calcified or bony nodules are disunct from
and unrelated to the aggregates of sideraphages
which do not contan any stamable cilcrum
Thes believe 1t more hkely that the bony and
calcific nodules re the end result of theumatic
pnevmonnt orgamzed thrombr or other patho
lOglC/ICSIOHS Kent and associates reported a case
of pulmonary microhthiasis and referred to four
teen addirtonal cases reported 1n the literature
This tare disease 15 caused by the depositon of
nnumerable minute ntraalveolar  ealcul
throughout the Jungs The calculi resemble
morphologscally corpora amy lacez and the con
dition has been deseribed under the latter head

mg  Noteworthy 15 the facr thar among the
agents which might be responsible mutral stenoss
1s mentioned by several observers

Pul h d d with m

0515
tral_stenosis stself r aically
m fine nodular densities _ diffusely__scatgered
throughout both lungs but most numerous 1
the midportions (Figure 12A and B) Accord ng
ta Lendrum and associates the concentration of
nodules 1n the midlung regions 1s due ro the
superimposition of tiny radiopaque nodules m
the traversed Jung  Depending on the thickness
of the lung these nodules appear more numer
aus w the central portioas and fade away to-
ward the periphery The nodules resemble those
of milary ruberculosis welders siderosis fine
nodular forms of pnenmonoconiosis and histo

plasmoss There 1s usually litle mrerstinal resc

tion betw een individual nodulés "On rare ocea

ston the nodulations are Jimited to a portion of
a lung and the sigmficance of such disperstons
15 easily overlooked unless one bears hemosidere

sisn mind This apphies also to mstances m which
the roentgenological motthing 1s indefinite or not
easily distingwishable from normal « ascular mark

mgs In any event m the presence of mitral
stenosts and hy pertenston of the lesser circulanon
such motthngs are almost mvarably due t©
hemostderosis At one tme they were erront

ously ascribed to mulary lung stasis  conges

tion of the fungs or blood vessels caught ot

end I have followed the course of events i

+ man of twenty seten who had theumanic mirat
disease since cluldhood The mmnute nodules seent

miraally and simulating m liary tuberculosss gave

way wm ume to a fine nterstiial seraton The

mtiary foct were discovered n the course of 2

premduction chest ¥ ray exammanon During

the past twelve ycars the patient has remamned

well and 2t worl

fo

 Totapatsic Putatonary HevIOSIDEROSS

This conditton first describe] by Ceelen 1
1931 15 encountered chiefly n mfancy and child
hood but at least four cases have been reported
n ages rangng from snreen 1o thuety eighe (Tart
and Cornidan) In 1938 Wileandcow orkers
described seven cases and summarized seyenteen
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Figure 13 Case 9 Pulmonary hemostderosis secondary to primary polycythemn A (Left) D ffuse snall o
B

(Rdfr)
and asteo

Polycythemia

Anown causes an ncrease m circulaung ery
hrocytes to augment the oxygen crying ca
pwiny of the blood The resultng polscy therma
15 a compensatory mechamsm a phenomenon en
countcred at high alutudes 1n 1ssociation with
cavernous hemangioma of the lung congenital
maldes clopments of the hert and hrge blood
vessels nd 1n a variety of chronic pulmonary dis
eases including advanced emphysemt fibrotd
tuberculosss and p Diseases as
sociated with pulmonary artertosclerosis are par
ucularly apt to be associated with polycy themua
Pobycythemn vera (erythremm) on the other
hand 15 2 hemarologic disorder characterized by
excessne ery throporests due to hy perplasn of the
red bone marrow  In ddition to sy mptoms of
“:‘1:::“0(‘“)[‘) cythenut vera 1s featured by enlarge
- Clc\al[c:le liver and spleen hy perglobulimems2
signs pmnmllnembnhc rite leukocy tosts and other
differentu glm a pomary blood dy scrista Ths
secondiey for:‘gnws between the primary an
difficuke Lnde‘: of poly ey themn may be quite
of the cher « rﬂsuch condinons the 1ppearance

N may be helpful

ONI0S1S

Hirsch 1lso Hodes and Gnffith note that m
patients with polycythemn vera there may be
present accentuation of the bronchovascular
markings 35 well s Inhliraons and_discrete
spherical lesions i the midzones of the lungs
The promnence of the truncal shadows 15 due
to vascular engorgement The discrete nodular
lesions are beheved to represent thromboses of
pulmonary vems although stasis and mfarction
are also possibilines On the other hand, n poly
¢y themua_assoctated with _pulmonary vasculae
sclerosis the mddle and_peripheral zones of__lhe
Jungs are usually withn normal hmuts 10 spite
of the pronuricaice &F the right Teart and julmo

nary conus In a study_of the chests ray_find
mgs T thirty sty pagents with poly ¢y thema
vern Hodgson_and_co worl ers noted vary g
degrees of parenchy mal mnvolsement 1n £ enty

five The abnormalities consisted of talateral
passite congestion increased fibross of the bases

infiltrations of both lungs and increased broncho
1 ascular markings The findmgs of these authors
arc I agreement W ith those of Hodes and
Gniffith  Although cardiac enlargement often
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Figure 14 Acute lymphatic Jeuhenua with ntratheracic man fescatons A (Left) Lobulated denstty at the left
hidum linear horizoneal infiftrations 1n left lo ver lobe B (Riglz) After rad otherapy regress on of h lar den
stty ! uear horizontal infiltrattons persst (Pat ent eventually d ed Autopsy revealed acute Iy mphat ¢ leuhen 3

mohung spleen ltner and bone narroy

and Cruer found roentgenologic evidence of
intrathoracic unolvement 1n 77 per cent of cases
of lymphocs tic Jeu] emia the majonity revealing
enlarged hilar or medstnal lymph nodes or
both The lung parenchyma was imvolied n 74 6
per cent and the pleurd in 12 per cent a pleural
effusion beng demonstrable in 17 per cent The
meidence of mtrathoracic involvement 1n granu

locy tic leukerma was found to be much less Of
fifty two cases of the latter discrete nodes at the
lung roots were present in chest \ rays in 9 6 per
cent and parenchymal mfilerations 1 76 per
cent Bichel 1 astudy of 717 cases of leuhema

could find no defimite evidence of mediastmnal
changes in any of the granulocy e leuhemias but
1n the chromic v mphocy tic 1y pe st was usual to
find on roentgen examination some degree of
hilar lymph node mvolvemenr The high me

dence of intrathoracic imolvement especaally n
the 1y mphocy te ty pe of leuhemin 15 mentoned

by Falconer and Leonard and others
"

no e dence of leukem ¢ infiltrations 1n Iungs }

uncommon If the mediastmal tamor ss unusually
large there may be cough seizures of dyspnea
espectally i the prone poswion and signs of
pressure on the superior vena cava Inasmuch as
the disease 1s not of a drectly imvasne nature
there 15 rarely evidence of mvolvement of the
sumpathetc  recurrent laryngeal or phrenic
nerves The presence of a Horner s sy ndrome or
a paraly zed diaphragm 1 a patient with a med:
astinal mass speahs more for carcinoma

The roentgen mamfestations of the leukemas
do not differ sigmificantly from those encountered
1 Hodgl m's disease or Iy mphosarcoma except
1ng for the possibly larger tumefactions encount
cred 1n the latter The most frequent findings are
enlarged hilar Iy mph nodes with htdle if amy_ et
dence of extenuon of the process mto the ad
jomung lung ussue (Figures 14A and B) If the
Intter 15 grossly molved the permeanion 1 along
persbronchial and perty ascular channels Isolated
pulmonary mfltrations are seldom recognized
ro Jogically although often scen on fuste

As 15 true of mtrathoracic Iymp as 2
group and ths apphes especially to the leuke
muas the physical examination of the chest gies
listle mformauon  Lacepting cases i which large
mediastinal tumors are present usually thymie ;m
ongin bronchitl obstructne phenomena such s
wheezing resprration and sp rtum retention are

Jogical exanunation of nssues (Frgures 15A and

B) Joachim and Loewe reported 2 umque €ase
of granulocyuc leuhemua featured roentgeno-
logicalls v patchy mgratory infileranions
both lungs These were believed to be exther em
bohe or infarctne 1 parure The findings at
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autopsy were 1n heepmg with repeated infarc
uons secondary to vascular acclusions

Nathan and Sanders studred fifty -nme autop
sted cases of acute leuhetmnn Thes noted that
fular fymph pode involvement and pleural effu
sion were frequent but gross lung mvolvement
s rare However, on microscopic examininon
they found fourteen or 237 per cenc to have

defimte leuhemic msolvement of the pulmonary
pirenchyma, chiefls m the walls of the alveolir
septums near smalt bronchioles and blood ves-
sels and subpleurally Lacepr for the vecasional
presence of a pleural effusion, the chest x rays
are usually negatine msofar as pulmonary lesions
are concerned

Mjyeloma

This diseasc occupies 2 posiion somew here
beween frank rtumors and leakemmus  The
growths, usutlly arsing m bone marrow are
composed of my eloid cells which resemble plisma
cells On rarc occasion the mycloma mav be
solitary and amenable to surgical cxnicpation as
tllustrated by a case previously reported by the
wnter The patient, 2 white male fifty eight
years of age, was found to hme 1t operition 2
solitary myeloma of 2 rib [t was excised success
fully Three yeats later the patient died of coro
nary thrombosis without clinical evidence of
recurrence of the disease 1 have smee encount
ered 2 simular mnstance (Figures 16\ and B)

Galagno believes that, so called, ‘solitary myve-
loma * 1f followed long enough, will eventually
become muluple As illustrated m Figure 16,
when a myeloma msolves the thoracie cage, the
growth seldom mades the pleurt or lung but
simpls displaces the latter  VMluch more often
there 15 diffuse nn elomatosis of bone marrow
In addition to sheletal s ohvement, which often
results 1n puhologic fractures, the diagnosis Tests
on the finding of Bencc-Jones protemnurt, an-
emua, nephnus and azotemia, 1 one combmation
or another

Of prrucular inrerest, from the view pomnt of
the present discussion, 15 the frequency_of pneu-

leukema with

bigure (5 Chromie my

lesions & (feft) \mute infiltrations scareered

throughout nghe lung especially upper lobe infileracions and hincar striaons n left Tower lobe, enlarged hular
hmph nodes B (Rig/r) Lung detail (Proent died Histologic cxamimation of lung ussue resealed mimature

cells 10

myelord cells and polymor

it an, trssues thichened mterle bular sepea

permeated with simtlar cells my clod cell> m capilanes and 1 walls of bronchi hilar and trachenbronchnl
lymph nodes enlarged and 1saded by maay myelond cells )
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Figure 16 \lyelonn wich intrathoracie lestons A (Lefr) Weli demarcated deasity i nighe upper fobe ar level
of third nb anteniorly  circumsenbed rounded densiny i night parayencbral gutrer at lesel of T3 and 4 frac
tures of naht and lefr lower nbs localized bulmng of duphraesm B (Rigls) Oblique view showing posion of
the two masses (At operasunn well circumscribed soft hemorrhamc fleshy tumors wete found swwated perph
erally at the sites indicated related 1o nb structures The chest wall lesion was internal to nbs and extermil to
pleura and lone The lesion m the paravertebral gutter was also external to lung and pleura  Contgruous nbs
were eroded and showed pathological fractures. Both mumior masses were exaised The histologie pictuse Was

n heeping with a plasnna cell myeloma )

mona m paents W ith muluple nn eloma Zinne
man and Hall reviewed the chimeal records of
sty four patients with mulnple myveloma Thir
teen had bouts of bacteral pnewmnonia and in ten
of these 1t was recurrent A man of snny three
w s recently admitted to the \ontefiore Hospital
with complants of congh, fever and chest pan

During 2 period of four vears this panent hd
been treated for multple myeloma and on sty
occasions had been hospitalized with clmerl and
chest \ rav findings 1 heepmg wrh fransent
prsodes of 1 P, 2 and bronchi
ectasis ate also 1 fewture of ngmmmglol)ﬁ(m:mu
because of poor antibods response ro infection

Infectsous Mononucleosis

Glandulir fever or infectious mononucleosts 1s,
m the vast majonny of cases, a self hmited dise 1se
occurnng sporadicalls orin sonll epdennes The
intensity of the seirure \nes considerbhy m dif
ferent indiniduals and s apt to be more acute
duniog eprdemics The disease 15 most hikels
caused by a virus althongh a speofic agent has
not been olited Infecttous mononucleosts
affccts munly young people, n fact, the most
detatled studies of the disease have been made m

Army station and Vetermn Adnumstragion H0s
pitals To explan the unusual age merdence, the
meresed seasonal ncidence the frumtless results
of attempts ar expenmental transmrssion and the
abisence of transmission to room-ng w ird mares
Hoagland postulates that the diserse 1 transmit
ted chiefls Iy oral contact which allows for ssh

vary exchange and thac the meubation pered ©

the disease 15 abour thurey three to forn ¢
dus
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Infecttous mononucleoss, m 1ts classical form,
15 characrerized by fever, malasse, sore throat, en-
largement of hmph nodes, splecnamegly, shin
eruptions and 1bdonumil complames The disease
15 protean 1n 1s minifestitons ind mny Mmole
disene orgaos, includmg the central nervous,
cirdiovasculir, digestine md respiritory svstems
s well a5 hemwopatetic organs

As the name mplies, infectious mononucleosts
15 featured by hematalegic findings The charac-
tertstie cell of mfectrous mononucleosts 1s an 1m-
mature, “leukocs tord * Iy mphocs te which is pres-
ent m Iymph nodes, tissues, bane marron and
bleod The Iy mphocy tes vary m size, 1 the ap
peatance of the oy toplasm, m the size and shape
of the nucler and 1 their ability to take up stain
The mononuclear count 1 usually much higher
m sporadic cases than durmg cprdemics  In 2
study of §56 cases obscryed in 2 multtary hosptal,
Wechsler and co-worhers found an mual, tran
sient Jeuhocy tosts, varying berween 10,000 to
20,000 cells, or 2 normal coun, followed In 2
drop to exther normal or leukopenic salues An
nerease 1n mononuclear cells w as usually evident
after the thisd dav of the discase, the percentage
ranging 11 most mstances between forny and
fifty  Schultz and Hall, i a study of 109 cases,
found that during conx wlescence there 1s occa-
sionally an eosmophiln

In addition 1o the phyvsical and hematological
findings, the heterophile anubody iggluunation
test of Paul-Bunnell, using sheep cells, 15 2 valu-
able dragnosuc ud 1t should be noted thae the
test has been found positsse in hugh nitre in a con-
siderable number of other diseases The Dauid-
sohn absorption tests, usng guinea pig hrdney
and baded beef ethracttes, 1 of adduwenal

value A frequent observanon 1 n abnormath
tigh meidence of disturbed Iner function found
1 as hugh as 90 per cenr of the cases Sera of p1-
tents with infectious mononucleosis mu gne
false posinse reactions for sy phulis, 1 phord and
undulent fever As nught be expecred, the dif-
ferential diagnosts often mcludes enteric diseses
as well as acute leuhemia polioms ehinss and infec-
nous hepatins

Respiratorsy tract molvement, although sel-
dom striking, occurs quie often The most fre-

quent symptoms, asde from those referable 1o
the throat and upper air pissages, arc croupy
cough, wheezing respiration and substernal dis-
comfort These are often related to enlirged lular
humph nodes. In addition, there are sy mptoms
sdicatine of trachests and bronchits In a few,
sign> of pneumonsa may be present with high
tever, chill and evidence of pulmonars consoh
dation  Asa rule, the physical findings of pulmo
narv involvement are mnimal and do not parallel
the extent of the roentgen changes In fact, the
chest v-ray may reveal abrormal findmgs in the
absence of clirucal signs

The chest A ravs may revedl enlarged hitr
Imph nodes, often m assocrinon with perivas-
cabr pachy anfilirations m both lungs  Ocer-
sionally, there may be mssine densiies VeCore
studied the chest \-rmv findmgs of forty-three
patients wath snfectious mononucleosss In s
patients there were changes which could be at-
tributed to the discase  An addivsonal case studied
on another oceasion was included i the group
Enlargement of the meduasunal lymph nodes
were noted m twe cises  Borh enlargement of
the mednisunal v mph nodes and polmonary par-
enchymal changes were noted 1 three cases
Pirenchyvani changes only were noted 1n tmo
cases V\cchsler and co-workers found, i four
teen of 556 cases of infectious mononucleoss,
roentgen changes in the Jungs similar to those en
countered 1 primany aty preal pncumons

The exact nature of the pneumonua occurring
m the course of mfectious mononucleosss 1s not
alw 1vs ascertamable since andn iduals rarcly die
of uncomplicnted disease  {n some, the disease
represents a secondany infection, 1 others, the
o ¢ vccur \l 1y app 1
caused by che same agent Allen nd Kellner had
a umque opportunity of being able to examme
the organs of a prlot w ho had had 1 recent seizure
of nfecnions mononucleoss ind who died 1n-
mediately after 1 avaton acaident A chest
-ray tahen at the ume of the mind hospiraliza-
non revealed 1 definite increwse i the vascular
and penbronchial markings of the righe lung The
ilar marhings were alo pronunent The tents-
e dugnoss was pomany 1y picat phcumonia,
etiology unhnown A blood count of 11,450
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white cells with 14 per cent neutrophils, 77 per
cent ly mphocy tes and 9 per cent monoey tes, as
well as the obtamnment of the heterophil anubody
uter of 1 896, made 1t evsdent at the tme of hos
prtalizaton that one was also dealing vwath m
fectious mononucleosss Examination of the lungs
after death revealed many nodular collections of
mononuclear cells and Iy mphocy tes m relitron to
bronchr and blood vessels but often withm the
meerstitial tissues In the hight of these fAindings,
the authors considered 1t most lihely thar the
roentgen appearances, ascribed monlly to a
primary ats pical pneumontia, represented moro-
nucleosts nfiltrations of the lungs

A derarled revien of the pathology of infec-
tions mononucleosss was published by Curns and
St The study was based on mine autopsies,
mcluding the one of Allen and Rellner cited

above, also the examination of more than 100
Ivmph node biopstes and addittonal maternal ol

tuned from the files of the Army Insttuce of
Pathology Wath respect to the respiratory et
1t was noted thar m two cases there was frank
pneumonic consolidation, the cellular exudate i
one bemg of the poly morphonuclear neutrophit
ty pe and 1n the other of the large ly mphord 3 pe
Most cases show ed exaggeration of the penibron

chial and bronchnl uissues and, 1n some, the round
cell reaction evtended along the mntra alveolr
septa to simulate nterstial pneumontus The
actual mvolvement of lung tissue was shghe
five, promunent in three and absent n one These
aurhors also draw atrennon ro the frequeney of
symptoms and signs of aty pical pneumonta 1n pa

tients with infectious mononucleoss, espectally
at the onser of the disease
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tensity, ranging from an cvanescent seizure of
bronchospasm to chromic bronchiolar obstruc
tion, transitory or protracted eosmophilic infil
trations often assoctated with polvserositis and
eosmophiha, pneumoma, diffuse ascalius, mter
stitial fibrosis or a combination of these and other
* morphological equnalents  Sooner or later
secondary mfection of the lung supervenes and
obscures the basic pathological changes Analo
gous tissue reactions mayv take place i other
parts of the body concurrenty or consecunively

wiich may or may not be clmcally apparenc
At umes, the sy mptom complexes express them
selves m bizacre syndromes In adulthood the
respirators tract 15 particularly yulnerable o
allergic 1rritattion as exemplified 1 bronehul
ashina and hayfever With advancing ycars, the
heart and kidneys bear the brunr The reticulo
endothelial sy stem, composed of a reactne group
of cells found chefly 1 the Iy mph nodes, spleen
Iner, bone marrow and loose connective tissue
tal ¢ an actne part

Bronchial Asthma

Bronchial asthma represents a state of hy per-
sensiavity of the respiratory tract to ar borne or
blood borne excitants The disease 15 brought
about by various factors  exerinsic, mermnsic or a
combinatton of both Studies of the ncidence of
the various allergies including brenchual asthma,
reveal 2 famuly history an over 50 per cenr The
factor of heredity 1s strahangly show n m studies of
large famshies whose health records can be traced
back for several generations Paruicularhy reveal-
mg 1s the mncidence and types of allergies occur-
nng m single ovum twans In these the age of
onset of the disease, 1ts severity and the nature of
the offending allergens show remarkable parallel
sms  the stronger the famuly tawnt, the more sen
sitve the indnvsdual to all manner of excitants

As typified 1n the allergic shin reaction the
features of which have been studied intensnely
by Klme, hy persensitnaty of lung ussue to an
rrritant s alse characterrzed by an outpouring of
edema flmd In the bronch the evudate soon
becomes viscid due admuxture of mucus from
secreting glands  An acute, nonbacterial inflam-
matory rescnion ss established around blood
vessels  In uncomplicated asthma the vascular
response 1s relatinely mild, of himuted extent and

reversible  In protracted asthma, the vascular
response 15 more profound with eventual des-
quamation of eputhelium distention of mucous
glinds by pertrophy of the elasuc fibers and of
the circular muscles of the bronch: and dilacation
of the bronchwoles and alveclt Secondary mfec-
uon soon compl;cgtcs the process In h) perergic
states the periascylar and vascular Teactions are

mtense and are apt to be followed by permanent
ussue”damage

It may be mentioned at this point that although
an excess of eosinophuls m the blood (more than
300 per cu mm ) as well as 1n the nissues, sputum
serous effustons and other excreta charactenzes
the allergic reaction, the absence of eosinophiha
does not rule out allergy In fact, profound
hy persensinar, states associated wath matked
depression of the adrenal correx may be ac
companted by temporars suppression of the eo
sinophyl response  On the other hand, vanous
parastic tnfestations nfections  diseases of the
bematopotetic organs and even, on rare occasion

! pl may be d with
cosinophiha (see Table 9)

Crivicar, FEATURES

The symptomatology of bronchial asthma
ranges the gamut of transitory seizures of wheez
ing to 2 status asthmaticus The pulmonary mam
festations are related chiefly to bronchial obstrue
trve phenomena caused by sputum retentton The
secondary infection of the distal portions of the
lung soon grves mse to 2 sy mpromatology of its
own The type of asthma, whether 1t be of the,
so called extnnsie or ntrmsic saniety, has an
mmportant bearing on the course of the disease
Tatrmsic asthmg 1 caused by nhalavon of pal
lens of weeds, grasses and trees dusts ammal
emanations and molds The disease appears At 2
relatively casly age 1 persons with decrded aller
gic famuly historses  Addumional signs of hyper
sensttieaty are often present i the form of atopic
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Figure 18 Case 10 Tenston pnenmothorat 1 an asthmatie after an myection of hstmne A (Teft) Preu o-

thora collaps ng the r ght lung an a r filled bleb 1s fa nely seen ar the upper pole of collapsed lung r gl deaf

of daphragm depressed flattened and sho ving costal dgeatons B (Rgfe) Fre weehs Jarer tung has ve
expanded

sideration are chartcrerized histologicatly by an
mterstiial nonbacteral mononuclear infiimma

tion the latter consistng chiefly of eostnophilic
leukocytes serous membrane exudation and vare

able degrees of necronzing vascubs especially
of the smnll arterses The 1 ohvement of the Jar
ter determines the mtensity and permanence of
the ussue damage  Rocenrgenologically these con

dinons are featured by diffuse infiltrations of
patchy or masshe proportsons and teaastent
pleural effusions A characterisue feature s the
presence of eosinophihia alse 1 hugh ensinophil
content of the serous effusions sputum nasal dis

charges and other body fluds

Trassitor: Purvionary Inrirrarions
AnD LosinopHILIA
(Loefjler s Syndrome)

The assocranon of fecung mfiltrations i the
lungs and eosmophilia was brought to general
medical attention by Loeffler in 1932 The con
dition has since been referred to as Locfller ssvn
drome although there are now a number of
varmanis of the onginal deseriprion Under an
all nclusne  wile  infiltratne  cosinoplulta

Dus Rivera and co worlers st no less than
eighteen cpony ms for the condinon The authors
mcjude 1n this group 1 anous parasinic mfestations
15 well 15 diseases without any  recognzable
cause Tor the present we are concerned wueh
such forms of the disease which may be ascrbed
to consutunonal hy persensitissty  alehough 2
clear cur disuncnon between the several conds
tans which may goe nse to the disease 15 not
possthle on the basis of hy persensitny iy alone
The nature of the pulmonary mfltrattons
Loeffler s syndrome are detected only in chest
\rays often accideneally The mfiltranons re
main in the lungs for a few weehs and disippear
without Jeaving any trace At times the pulm
nary myolyement 1s widespread In the vast my
joriry  the mfiltrations represent parches of co-
smophihc pncumomia m allergic mdnsdul 2
lustory of bronchua) asthma bemg often of
tamned As mentioned an excess of circuliny
mature cosmophils in the blood 1 a feature of the
disease The blood cosmophiia may reach 35
tigh as 70 per cent of the total leukacy re count
more often the eosinophil percentage 15 the
neighborhood of tweney The leuhocy te count s
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ually allergic n nature since transient pulmonary
mfiltrations have been produced e¥perimentally
by parenteral myection of extracts of these agents
m sensitized amimals  Furthermore, these pulmo
nary mfiltrations have been found to disappear
temporarily after injection of epmephrin

Loefiler s svndrome may be encountered m
children as well as mn adults  Schechrer and
Graub reported the condition 1n twins two years
of age Instances of Loefflers syndrome have
been described 1n association with various visceral
mvols ements wcluding that of the kiver, stomach
and other organs

Zuelzer and Apt draw atrention to the fact
that, 1n contrast to the picture of Loeffler s syn
drome m adults m which there 1s eosinophilia and
leucocy tosis of usually moderate degree and with
predommantly pulmonary localization, m young
children, the process 1s likely to affect the liver
and 15 apt 1o be assoctated with a greater disturb
ance 1n the blood picrure Engfeldr and Zetter
strom also consider dissemmated visceral lesions,
assoctated with extreme eosinophilia, another
facet of polyarteritis nodosa, featured by allergic
granulomatoses and necrotizing lesions  Thev
call the syvndrome, ‘ Disseminated Eosinophilic
Collagen Disease * (see Chapter 6)

In the differential dragnosis of Loefller’s syn
drome, 1t should be mentioned that many mdi
viduals are currently bemg treated with sulfona
mides, penicillin, streptomyemn, hver mjecuons
and other drugs which are allergizing agents and
often associated with eosmophiba  An mrercur
rent aty pical pneumoma, duning treatment of 1
patient recewving such medication, may be mus
taken for Loeffler s syndrome I have been puz
zled by several such experences

That the pulmonary mfiltrations m. _Locffler’s
syndrome represent, 1n most cases, areas of eo
smophilic pneumonia 15 substantsated by a num
ber of reports describing the disease i patients
who died accidentally  In four cases Meyenburg
found the lungs to contam eosmophilic leuco
3 tes and guant cell mfiltration, marked mtersutial
proliferation and serous exudanon This mvestt
gator also noted mmute granulomata and vas
cular alterations, the sigmficance of which will
become apparent later in discussions of rheumatic

pnenmonta and polyarreritis nodosa It should be
noted, however, that Viswanathan suspects that
the cases reported by Mey enburg may have been
mstances of tropical pulmonary eosmophila

A case, with autopsy findings reported by
Bayley and co workers revealed lesions consist-
ing of pneumonic exudate contaming large nom
bers of eosmophils These mveshgators were
smpressed with the advanced stage of organza
uon of the exudate, the presence of small granu
lomatous lesions and the occurrences of necro
nzmng arterttis and phlebius  Fibrinoid swelling
and necrosis of collagen were very promment
features and suggested an allergic basis One
gathers from these observations as well as those
of Harkavy, Bergstrand and others, that even 1
presumably bemgn forms of Locffler’s syndrome
the tissues may sustam vascular damage

As a rule, eosmophilic pulmonary mfilirattons
of the type described cause wunor complants
consisting of cough, headache, low grade feser
and other catarrhal symptoms Often there are
no complaints at other umes, as s the case prest
ously cited, the symptoms are hyperacute and
m a few, the course 1s protracted The physical
signs 1n the chest, 1f present, are mmmal and non
mformative of the true nature of the disease The
appearance of the chest ¥ ray, especially serial
x rays, and the findmg of eosmophils m the
blood, are decisive m dragnosis The lungs reveal
wregular densities of a soft appearance excher

may tahe 2 week or sevéral Wechs, usually less
than a month A pleural effusion may be present
In some cases the chest y-rays show massive -
volvement Upper_lobe nfiltragions, persisting
for several weeks or months, may §mulate U~
berculosss In facr, Loeffler m his origmal desenp
t1on of the condition, considered tuberculosis 1t
the differental diagnosis Lower lobe mfilera-
uons stmulate aty pical or viral preumonia Ina
case reported by Elheles and Burler, a transient
apical cavsty was found 1 a young soldier The
presence of cosmophulta, the absence of acsd fast
organisms in the spurum and the Jater app-grance
of fleeting pulmonary mfiltrations led the au-
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occasionally recurrence of pulmonary and pleu
ral lesions At imes one even obtamns an allergic
tustory and an excess of eosmopluls 1n the blood
It 1s suspected that n some mstances 1diopathic
penscardins 35 4 mamifestation of Wlergy  repre
senting a hs persensitne response of the pen
cardiam to an upper resptrators trace infection
[diopathic pericardiuss 15 1 bemign often recur
rent disease frequently associated wath effusions
i other serous membranes  Vochhg and Stemn
bach stress the possible role of the adrenal cortex
m causing peritoneal pleural and perieardial of
fusions by mterfering with w wer and clectroly te
metabolism
The course of the disease 1n the followmg
pauent dlustrates graphically the thesis under
discussion  In shghth over a vear a man of
thirey seven developed five seizures of pul
mGHaTy mhlridons pleunts and/or pencards
us The pleural fld as well 1s the peripheral
blood showed a preponderince of eostophtlic
leuhocytes The acute febrile seizures were ¢
companted by chiest pun 1 pericardn! fricnion
rub and electrocirdiographic evidence of pen
cardims  Improsement followed ACTH and cor
tsone treatment
Case 12 Male—Age 37
A dejected alcoholic stutterer had been afficred
since childhood with petit nil  sinus trouhle
dirziness tinnitus and abdomunal pan In June
1950 he was adnurzed 1o a bospital with cough ex
pectoranion chills fever and left sided chest pam
A chest \ rav revealed cardine enlargement and n
filtrations 10 both lower lung fields There were
healed fracrures of a number of nbs The panent
improved and was discharged with a dagnosis of
left lcwer lobe pnenmonn pleunisy and an en
larged heart In August 1950 the patent had a re
currence of chest pan cough and fever He was
rehospitalized and agamn there were found cardiac
enlargement and densities m both low er lung fields
A chest x ray taken three weeks later showed a de
crease wn the size of the heart and pracncalls clear
lung fields
In Scptember 1950 Notember 190 and Febru
arv 19>1 the patent was treated for chest pamn
fever and dvspnea  On each occasion the heart Was
found cnlarged and snfilirauons were present 1n
both lower fobes regressing 1 about three weeks

On Mav 16 1951 the pitient consuleed me for a
recurrence of the seizure The heart was enlarged
sounds distant no murmurs there was a diastolie
gallop and a distinct pericardual friction rub heard
Blood pressure was 100/60 The chest x ray show ed
cardac enlwgement The patient was referred to
the Vlonrefiore Hospital for further studs A chest
x rav taken shortly after admission rexealed seregy
lar soft filtriions 1n the left Yow er lobe and flud
at hoth bases The heart appeared shghtls smaller
thin in the film raken five dnvs previoush In 2
short ume the chest ¥ ray findings were within
normal kowts (Figure 20)

Repeated blood counts chemical and serological
tests sputum exanunations and blood cultures did
not contribute significant nformation The only
positie finding was a rapd blood sedumentation
rate A bronchoscopy done on June § 191 re
vealed the mght mun bronchus and subdivistons
normal the left lower bronchus appeared 1n
flimed and nirrowed The patient ran a low grade
fever and contnued to complan of chest pawn He
mmproved under crystacilin and sedation  But soon
the sumptoms recurred and agam the chest \ ray
showed cardiac enlargement and hnear mnfiltrations
in_both lower lung fields also flud at both Lases

A nght thoricentests vielded 20 cc of thiel
brown flud ¢ g 10 per cent ¢ phils and
large 1 ononuclear cells The flmd was stenle on
cultare  Blood examumition revealed the hemo
globin 11 gm  red blood cells 3900000 whne
blood cells 9000 with 62 per cent neutrophils 19
per cent lvmphocites 7 per cent monocy tes and 12
per cent eosinapluls The sedimentition rate can
tipued ripid  Cramination of nasal secretion tnd
sputum showed no eosmophils The bone marray
showed 1 muld increase i eosmophuls Total costnto-
plul counts of the pertpheral blood revealed a tatta
non rangmng from 737 to 957 ceils per cu n¥n
There were no parasites i the stoa! A uberculin
test was strongly positine m 1 [ 000 dilution OT
tustoplasmin shin test negatine  triclunell: shn
test transiently posive trichnella precipitin €5t
negatne A muscle biopsy showed normal musele

Because of the persistent fever moderateh bih
cosnophil count and continued svmpeoms ACTH
was started 1 doses of 15 mgm evers s\ haurs and
continued for seven days There was ripd improde
ment The heart and lungs recurnced to 2 normal
state the eosmophil count fell to 44 cells per v
mm  the sedimentation rate recurned to normaley
slonly and the electrocardiogram which had prevt
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Figure 20 Case 12 Recurnng puln onars mfiltrations pleuntis and pencardins with eosmophilia
left) Circumscribed «vord densirs 1n nght lower lle areegular m6ilirations and plevral reaction
U heart enlarged evidence of hetled nb fractures on lefe B (Upper riel ) Three weeks lner
of pleurc pulmoniry lesions decrease i size of heart C (I oter Lft) Three months later reap
pleuropulinenary lesions at left base linear setiancns at nght base heart agam entarged D (1 over right)
Tuo seeks Ianer regressi n of lesicns and sze of heart (Orer a peniod of fourteen months, five sermres o
cutred of the type shown clinieal and electrocardwgraphic evidence of recurning pencardis o aspated
from both pleural cavities showed an_comnophile count as bich a5 12 per cent merease 1 eI rGone
e ——marrow-smerr g bl avoral e response to and cortisne rreatmens )
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left lower
Tegresston
pearance of
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oushy revealed precordial T wave changes, consist-
ent with the presence of pericardins, resumed a
normal pattern
On July 1, 1951 the pagtent had a recurrence of
chest pamn, ferer and tachycardia  Chest x rays
revealed carduac enlargement and a left stded pleyral
effusion The sedumentation raté mcreased and the
leukocyte count rose ta 15,000 with 1 per cent
pt A left thor: revealed 300 cc
of yellow flmd which was sterile and contamed race
cosmnophils  Exammaton of the flutd as well as the
pentpheral blood for lupus cells was negaute By
July 16, 1951 the heart resumed its normal con-
figuration and the pleural effusion absorbed The
patieac had onid chest pan and fele weah He was
again treated with ACTH, 15 mgm every si hours
and gradualh increased to 25 mgm cvery S
hours  Followmg thts there was steads mmprove
ment and gam i weight The eosmophul count
throughout this period ranged between twenty two
to siety siv cells per cu mm The pattent was then
Pplaced on o mawtenance dose of cortisone 25 mgms
four nmes a day and the medication gradually cur
tuled Chest \ rays in October and November,
1951 showed no new desvelopments

Tropicar Prrstonary Losinopmivia

In 1940, Frimodt Moller and Barton studied
600 cases in a ruberculosis sanatoppm m India m
whom an eosinophiha of over 20 per cent was
present They found 175 vwho not only had eo-
smophilia bur also unusual chest x ray findings
which were not charactenstic of tuberculosis
They termed the condition “Pseudo tuberculosts
of the Lung, with Massive Eosmophilia ” Three
years later 1S emgarten encountered a sumilar
conditton 1n Bombay, Indua He designared the
discase “Tropical Losmophila” to which Ball
later added the descriptive,  pulmonary,” to md-
cate the major recognizable seat of the disease
Tropreal pulmonars eosmophilia has been de-
scribed under several other nles Viswanathan,
an carly student of the disease reported i 1948
obscrvatrons on 207 cases the majority were
army personnl stationed 1n Assam and Burma
He «lso summarnized the findings of 685 cases
recorded 1n the hterature

Tropical pulmonars eosmoplulia has been en
countercd mainly 1 India and Ceslon but 2
sizable number have been reported from other

THE LUNG AS A MIRROR OF S$YSTEMIC DISEASE

tropical parts of the world, wcluding the Last
Indies, Afnica, Chon, Australa and the South
West Pacsfic Ishands  Sporadic cases have been
studied in vanous parts of Lurope and m the
United States usually of Army personnel re-
cently stanoned m the aforemennoned parts of
the world
Tropical pulmonary eosinophilia may pursue
an acute or chronic course, t the vast majortty,
the latter Viswanathan subdus ides the acute ty pe
of disease 1nto a self-lmiing vanery, m which
the condinon cleats up quickly without treat-
ment, and 2 vaniety which goes on ro chronocity
of left untreated The acute ty pe 1s featnred by a
sudden onset with hugh fever, cough and signs
of an acute bronchitis or pneumonia The chronic
rype 15 featured by general maluse, lassitude,
low grade fever, later cough and perrodic se1
zures of dsspnea which in some cases simulate
asthma Jike parovysms The chest v-ray_reveals
“mottled mfiltravions chiefly ar the Jung bases
The hilar markings are apt to be prominent The
disease may be himtted to 2 lobe or a lung ot the
distribution may be of a1 mifhary type In the
chronic stages of the disease,_only promunent
bronchovascular markings_may_be seen  AS
pomted our by Westwwood and Levmne, almost
amy pulmonary shadow mav be 1 mamfestation
of the cosinophilic lung syndrome
Various theories have been suggested to €3~
plan the cause of tropical pulmonary eosino
phiia The fact that a high percentage of cases
have positive serologicil tests for sy philis 15 sUg
gestne to some thar the discase may be cavst
by a spirochete The possibihity that the disease
15 caused by a parasite appeals to others because
mutes have been isolated from the respiatory
tract of some patients The mites belong to vafs
ous gencrr Tarsonemus, Tyroglypbus, Glyct
phagus and Carpoglyphus Carter, Wedd and
D'Abrera evanuned the sputa of tents eght
patients suffering from resprratory complants
Varsous ty pes of mites were demonstrable m the
sputa of seventeen of the rwenty -eight panents
In addimon, there was an eosinophia 1 che
blood rangmg from 6 to 66 per ceat Soy$r and
Javawardena reported thirts instances of tran
signt pulmoniry nfikrations m Cenlonese sob
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Chapter 6

Allergic Diseases (Concluded)

The “Collagen” Diseases

A wereRoces£OUS group of condinons hanve
been hinked together under the rerm, “collagen”
diseases These enuties are probably of dunerse
ongmn 1 spite of the fact that they possess com
mon histological features as well as merging
chmcal patterns  Swnetly spealung, the collagen
diseases mclude poly 2rrentis nodosa, acute dis
serinated Iupus ery thematosus, scleroderma and
dermatomyositis  [n the course of ume, addi
uonal entities have been mcorporated, including
ery thema nodosum, rheumatic fever, theumatord
arthrins, serum sichness, drug sensierzaton, blood
mcompatiblity 1 transfusions, acute glomerulo
nephritis and several others Trs well to empha
size, how ever, that the mere fact that the collagen
diseases share certan morphological features does
not necessarly fmply a common cause, 1 fact,
there are mamy reasons, clmcal as well a5 ex
penmental, to minwnre the sigmficance of this
“catch-all term for maladies with puzzling cln-
1cal and anatomical fearures” (Klemperer) For
the sake of convemence only, the collagen dis
eases which are tridinonally assocuted with skin
changes (dissenunated lupus ery thematosus, scle
rodern and dermatomy osits) will be discussed
1n the section dealing with diseases of the skin
The pathologrenl changes m the collagen dis
eases molve the connectnve ussue or the filler
between the cellular elements of the body The
connecns e tissue 1 composed of fibers and nter-
fionilar substanee The substance 1s dered from
mesenchs me, the progenttor of smooth muscle,
endothelium and mesothehum  Tlence the close
relationship existing berw een the several condt
tions mentioned previously, also the predilection
of the collagen diseases for blood vessels and

serous membranes Various aspects rclatng
the pathological changes will be discussed 1n con
junction With descnpuons of ndnidual cond
nons  For the group as a whole, Calkms and
Baver summanze the pathological features of
connectn e tissue diseases 35 follows

In the mitial stages there 15 an accumufationt
of a jelly like, stamable matrv consisung of
mucopolysacchandes, water and other compo-
nents The swellmg and loosenng of the struc-
ture of the collagen 15 associated with the ewu-
dawe phase of the disesse There may or may
not be an accompanymg fibrmod reaction 1t
the form of masses of cosmophihie, homogeneous
or finely granular matenal Around the area of
the greatest tissue damage, especially around pro
Iiferatng blood vessels, there 15 nvasion and
proliferanon of lymphocy tes, poly morphonu
clear leuwhocytes, monocs tes, eosmophils and
plasma cells In ume, there 15 fibroblastic pro~
Iiferation eventually replaced with scar formi-
non Wih the escepnion of fibunass and the
relatively slow evolunon of the process, the
pathologic fearures of connectse tssue diseases
are sintlar to those of woond heahng

"
InTERRELATIONSHIP OF Tug ‘ COLLAGEN
Discasts

As a matter of fuscorical wmterese, it 5 note
worthy that for many years pathofogists had
drav n attention to the presence of arrenl Jesions
suggestine of polyactenitis nodost the nssues
of panents With rheumase ferer Others had
stressed the fact that m & sgnficant number of
pauents articular and cutincous lesions are en

£8]
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offered by the studses of Rich and Gregory s ho
noted focal artersal lestons i tissues after expen-
mental iduction of *serum sickness” 1 rumals
and after sulfonamide hy persensitnaty  But, in-
asmuch as polvartenins nodosa may develop m
pattents m whom an allergic background is not
demonstrable, Zeek and others make 5 distinc-
ton between polyarteritis of the essental or
classical ty pe and of, se called, hy persensivity
angntis Pulmonary vascular lesions are uncom
mon 1 pols arterins nodosa of the essentnl ty pe
but chey are frequently encountered 1 hy per
sensitrars angntis  Polmonany lesions are also
an mtegral part of a subrype known as \\ ege-
ner’s granulomatosis (allergie granulomatous an
gutis} to which reference will be made later

Blankenhorn and Rnoules draw atrention to
the fact that of late subgroups and bizarre forms
of polvarteritis are bemng reported with increas
g frequency since almost any tissue which has
blood vessels may be the site of ry pical vascular
lestons The latter may be associated with al-
most any disease (dissermnated lupus, dermautis
herpanformis, rheumatoid dsseases, sarcoidosis,
Felng s, Reiters, W\ egener’s and Cogans syn
dromes) Furthermore many agents, exclusne
of foreign serum and sulfonamides may also gne
r1se to necrotizang angntides, including mercural
duwretics, penycallin, thiouracil and drugs pro
ducing purpura or hemols ic anemia

CriNicAL FEATURES

As mentioned, for many years polyartenitis
nodosa was of pathologic mterest only, the dis-
case rarely recogmzed durmg hfe Currenth,
the disease 15 bemg dragnosed with ncreasing
frequency not only when 1t mvolves the heart
and lidnevs, the sites of predilection, but also
when it affeces the lungs It 1s beyond the scope
of these pages ta describe the yariegated chimcal
facets of the disease except to menton that the
illness 15 often acute, occasionally protracted, 1f
the former, 1t 15 characterized by fever, chifls
and prostration  Localizing sy mptoms and stgns
are related to the nature of the organ or organs
predonunantly affected by the vascular changes
Involsement of the hidneys may present a pic-
ture of mcreasing renal msufficrency leading to

falare My ocardial mvolsement may termunate
n cardiac farlure  Infarction of abdomunal ves
sels and organs may give rise to symptoms and
signs of acute mesenteric thrombosss Insvolve-
ment of the lungs may be reflected i 1ty prcal
preumonia Obviously, when there is severe car
diorenal damage, a fatal 1ssue 15 almost inevitable
But there 1s reason to believe that panents may
survsve af the disease 15 Jocalized to organs such
as the lungs possessing constderable functianal
reserve In such, the disease may undergo arrest
Klem reported two cases i which apparent se-
cosery took place but 1n one the disease reap-
peared after 2 hpse of twehve years Sumbir
experiences of apparent recovery have been se-
ported by others The followng case, under the
s ricer s observation for the pist exght years s st
example of clinieally arrested poly artenns nodesa
but in which the outlool for complete recorers

15 stll m doubt The course of the disease m this
patient 15 1n keepmg with a hy persensinvaty an

gitis

Case 13 Male—~Age 50

The panent, 2 tailor, had an allergic famly and
past personal histors  On August 12 1946 he con
sulted his physican because of nnghng pam and
ttching of the hands and a feeling of ughemess of
the shoulders The face felt flushed and swollen
Physical exammation revealed congeston and
edema of the tufts of the fingers, also redness of the
palms of the hands There was definite edema about
the eyelds It was suspected that the pauent had
some form of angioneurotic edema and he Was
treated with an injection of 0§ cc epmephrim and
capsules of benadry]

The pauent returned to s physician §i¢ dns
Inter stining that he had gone back to work but
that the swelling of the finger ups and stching pre
<ented hum from holding the sewmng necdle He
had also experienced pam i the jomts of the hands
elbous shoulders and hnees as well as mcreasin®
shortness of breath Enxammation now reyealed 3
dyspnerc man, tired looking, with swollen evelds
and swollen, panful jomes The temperacure W35
1015* On auscultation vales were heard over both
Jow er lobes also altered breath sounds although the
patient had no cough or expectoraton A chest
x-ray tahen four davs later resealed wrregular 19
Flerarions 1 both Jower Jobes and o pleural £626
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tion at both bases The cardizc contour suggested
poor tone with 2 possible penicardual effuson (Fig
ure 21A})

The pauent was admutted to a hosprtal and
treated for a week with pencillin and sulfidiazine
However the fever, pan and finger swelling per
sisted but the edemea of the face subsided gradually
1n the course of the following sin wecks Sson the
swelling and rnching of the face and hinds recur
red and there also appeared swelling of the tongue
and marhed elevation of temperature The pent
was then treated with streptomy cin but this had o
be discontinued because of hy perps rexit and severe
constitutional reactions

The course of events following this cpisode was
charactenized by shght unproductine cough remit
tent fever swelling and vague puns 1 the jonts
and generahzed malmnse The chest \ ravs at fimt
were m Leeping with a hilaterat bronchopnewmonta
and fluid at the bases  Repeated examinivom of the
sputum for acid fast organisms and funct were
negatne  Cold agglunmins blood cultures nd tn
ops\ of an epitrochlear hmph node were nonm
formatne  Agglutination tests for the tvphod
group of orgamsms were ako negatne  Signifrcant
findines were the presence of a rehineh Iow leuko
cvte count ranging around & 000 cells and contun
¢ 4 to 6 per cent cosnophls 1o 1 ripid blo u
sedimentation rate A\ chest aspiration revealed n
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exudate with a preponderance of cosmophilic leu
Kocstes

Smce January 1947 the patient has been seen
by me several times 2 vear The course of events
has been charactenized by moderate cough dispnea
on exeruon weakness of the hands and occastonal
eczematord eruption with oozing and neching of the
finger uips  On auwsculration fine rales are alwavs
audible over both lower lungs The blond sedimen
tation rate contmues to be elevated  Sermal chest
1 rivs have shown a decrease in the patchy mfilera
uons and absorption of the pleural exudie and in
ther place a diffuse interstitial fibrosis of a reticular
characeer (Figure 21B) A muscle biopsy done in
February 1952 failed to reveal vascular lesions A
lung biopsy show ed the pleura thichened somew hae
edematous with increased numbers of capillies
aho fibrous thickenme of aheolir walls increased
vasculanty and cellolarits of interalveolir seprr,
abso cellular mfiltration around broncht and o
ahveolar spaces all monocytic abo conspicuous
thickening of the wall of small arteries

Since vascular damage 1s the basic feature of
the disease which mav affect vanous organs of
the body 1t 15 understandable why poly acterins
nodost may assume dunerse chmeal disgunes
The evolution of the disease ranges from that of
an acutch progressne and fatal dlness s exem
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phfied 1 its * classical * form, to a relanvely n
dolent and locilized granuloma In a cise of
necrotizing anguns reported by Kampmeter and
Shapiro, the patent showed over a span of
twenty years evidence of dermatomyosis on
one occasion, disseminated lupus erytheniatosus
on another and polyartents nodosa on stll a
third VWhen the patient died the only evidence
of the disease, demonstrable at autopsy, was i a
section of hemorrhagic rectus 1bdomins muscle
Thicl ened small arteries were conspicuous m the
heart gallbladder, itestinal trace and hidneys

The more mportant laboratory findings of
polyartentis nodosa include the presence of hy
pochromic anemia leukocytoss eosmophiin m
the presence of bronchual asthma, an elevated
blood sedimentation rate occasionally 1 false
posttive serology, albuminurny, hemacurnt and
sy stemmic hy pertension indicative of renal damage
and abnormal electrocardiogriphic tracmgs m
dicatnie of cardine mvolvement  Of the greatest
value 15 biopsy confirmtion obramed from
specimens of the slm or other ussues but such
proof 1s avalable in only 1 small percentage of
cases

PuLytonvary Lesions

Poly arteritis nodos1 1n 1ts classical form does
not imolve the blood vessels of the lungs as
nearly as often as those of the hidneys heart and
ather argans \When the lungs are wtolied the
svmptoms are apt to be overshadowed by the
more profound disturbances caused by cardio
ren1l disesse  More often symptoms referable
to the respiratory tract are caused by conges'ne
heart falure Harrss and co workers found the
Iungs mvolved m 25 per cent of the cases and
somewhat higher percentages of pulmonary
myolvement have been reported by others Grif
fith and Vural noted that mmong seventeen pa
nents with polyarteniis nodos?, m whom the
dagnosis was confirmed 1t autopsy, mn eght a
clinical dragnosis w1s made of pneumoma bron
chopneumonia or pulmonary infirction The
majoritv complaned of dvspnea chest pan and
cough Liban and co worhers reported the case
of a mine month old nfant with polvarcents
nodosa The lestons were i the healed or heal

g stage of the disease and confined predom
nately to the lungs and heare These authors state
that about 110 cases of the disease have been
reported 1 children under fifteen years of age
Of these, only ten cases have occurred dunng
the first year of hfe

The changes 1n the lungs resuling from poh
artenitss nodosa partahe much of the features
characterizing the disease m other organs The
gross appearance of the organs mav be quite de
ceptine Only the lustologic evammanon reveals
the true nature of the disease The most frequent
findings arc whitish nodules along the small
areeries, parucularly m the hilar regron  Ellman
and Cudhowicz beheve that the vascular occhu-
sive changes arc chiefly i the terntory of the
bronchual arteries and that the lung changes may
represent the effects of progressne pulmonary
1schemn resulting from the loss of a bronchul
arterial blood supply  Braunstem pormts out that
many of the reported cases are based entirely on
chnical evidence This nvestigator documented
stx cases of penarteritts nodosa limiced to the pal
monary circulation In each mstance there was
1lso pulmonary hy pertension, three of these bemg
assoctated with murral stenosis, one wich con
gemital absence of the meeratrial seprum one with
mulaple thrombotie occlusions of small pulmo
nary artertes and m one the pulmonary hy per-
tension was of unhnown enology In ths local-
1zed form of arcerius, Braunstemn found the
pulmonary artenies chiefly affected The casés
reported m the lirerature of perartersus nodost
himited to the lungs have also occurred 1n p2
tients with pulmonary hypertension Ban
studied forty-two cases 1n which the autopsy
dragnoss w1s pernartersus nodosa e noted that
1n patients with malignant hy pertension the Jung®
were rarely msolved On the other hand 1 2
group with idiopathic perartenius  the Jung®
were frequently nvolved

Lsall noted that sections of lung may show 2
norml pulmonary artery Iy ng adjacent to adss
eased bronchial artery  Conversely, mn rheumatic
lungs the necrotizing artenitss, closely resembling
pols artertis nodosa 1mvolves the pulmonary €Ir
culanion to the exclusion of the systenuc on¢
In the cases described by Banow itch, Polay s and
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Rheumatic Pneumonta

Rheumatic pneumonua 15 believed to be
expression of hypersensivity to a hemolvue
streptococeal infection  In about 90 per cent of
pauents with rheunanc fever there 15 serologic
evidence of a preceding mfection with this or
ganism s shown either 1 an elesation of the
anastreptolysin —O titre or other tests for antt
bodies  Rheumatic pneumonia 1s not a clear cut
pathological entity By the time the lungs are
exammed at autopsy the organs are edematous
congested wnd often the seat of extenst e infare
uon In fact, some mvesugarors consider rheu
mane pnenmoma the result of a combination of
rheumnusm and congestive changes Inany event
1t 1s estimated that rheumauc pnenmoniua occurs
m only about § per cent of patients with 1cute
theumatic disease  Rheumatic  prcumonia s
charactenized histologically by thicl eming of al
veolar walls and interstinal tnsues ntralummal
exudates hyalme membrane formation vascular
and pernvasculrr lestons and on rare occiston
Masson bodses the counterpart of Aschoff
bodies which are small grinulomas m alveolar
ducts and alveol:

The climcal features of rheumatic pncumonn
vary widely depending on the nature of the rhen
matic manifestations the competeney of the heart
and the status of the pulmonary crculanion The
pulmonary sy mptoms run the gamut from 1 nuld
respiratory infection with low grade fever mod
erate cough and expectoration to 1 hy peracute
disease with fugh fever cyanosis severe dvspnet
cvidence of pulmonary edema and heart fallure
In some the occurrence of rheumatic pneumeni
hardls causes a demonstrable increase 1 svmp
toms There 1s seldom 2 chill or sudden pan ;0
the chese such s herald most bicternl pneu
monus The physical findings e inconstant and
nonmformative

The roentgen features of rheumanc pnen
moni are not wsoctieed with 1 sufficienthy drs
nnctne pattern to enible one to diiferentiate the
condition from pulmonary  congestion which
usmlly coexnts to some degree In the absence
of gross evdence of congestne heart fulure the
appeirance of patchy mtleranions m both lungs

particularly m the upper and midportions occur
ring early 1n the development of the rheumate
state 15 suggestnve of theumatic pneumonsa The
pulmonary mnfiltrations may assume muliry or
nodular configuranon Inasmuch as bacterual
T are seldom ed m rheumanc
fever roentgen findings such as those mentioned,
occurring mn patients with actve but not decom

pensated rheumatic heart diseasc should make
one suspect theumatic pneunontt The course of
the disease i the following patrent which was
featured by 1 synchronous and progressne m

voliement of the heart and Jungs also the au

topsy findings illustrate the more mporeant feat

ures of rheumttic pneumonit

Case 15 Female—Age 10

The pattent was admuted to the \Mornsama City
Hosptral on December 14 1947 with a hsstors of
cough and fever of four divs duraon The gul
appeared acutely 11l irmtable and had constant
cough occasionally productive of bloody sputum
The physical exammation disclosed a loud sy stolic
murmur at the apex and rales throughout the night
lung A chest \ ray revealed the heart moderately
enlarged with flattening of the left border There
were no signficant lesions 1o che lungs (Figure
4A)

For a ume the patent improved but soon an
evacerbation occurred the temperature rose and
the panent became mcreastngly dvspnesc orthop
neic and evanotic  On auscultation one could now
ehair a gaffop thvehm  frequent entrasystoles and
the murmurs were more pronounced The chest
v rins revealed the heart ncremed i sfze g all
chambers and the lungs showed missne |rcm'uhr
deastties involung chiefly che mudthirds of both
lungs (Fgure 24B)  There appetred mereasing
edema of the ankles and ver enlirgement  Blood
cultures were neqatne On one occasicn a non
hemoly e staphy locaccus was found  Spinal flusd
was negatne  Lnne showed albumn 4 plus and
numerous red blood celly  Other laboratory ex
anmunations. were noninformatne The gar went
raprdlv dorwnhull with mereasing evidence of heart
failure and died Juh 1t 1948 approvumareh seven
months after the acure onset of the discace

The autopsy revealed no plewral adhesians A
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Figure 24 Case I5 Rheumatic pneumonia m a girl A (Left) Heart enlarged with flattening of left border

lungs clear B (Right) Two weeks later fan shaped, fluffy densities radiaung mnto the central zones of both

lungs, marked increase m size of heart (Autopsy showed rheumatic endocarditis of mutral and tricuspid valves

congestion and edema of lungs with thickening of septa and mononuclear cell permeation rhewmatic pneu
moma duration of illness scven months )

small amount of clear yellowssh unged flud was
present in each pleural cavity  The lungs were firm
but crepitant and floated 1in water Thev were
patchy, darh and lght red with grayish motthng
and slightly edematous The bronchi and pulmonary
vessels were normal The peribronchial nodes were
soft and shghtly enlarged The heart was markedly
hy pertroplued and all chambers were dilaited The
mitral ring was dilated edges of cups were thick-
ened and verrucous at the coaptation of the border
Tricuspid was dilated with verrucae at the border
The left ventricle measures 15 mm m thickness the
nght ventricle 9 mm

Microscopic examination revealed m the lungs
the septa thichened by edema and numerous red

Pulmonary Lesions 1n **

“Rheumatord disease,’ according to Lllman 1s
2 more descriptive term than rheumatoid arthnins
because the former expresses a widespread proc
ess affectimg not only the locomotor but also
other parts of the body In 1948 Gruenwald
described a case of rheumatoid disease with vis-
ceral lesions and commented that this combina-
nion had not been reported previoush excepr for

blood cells The alveoh m scattered treas contamed
many mononuclear cells some of the larger cells
containing brown pigment There was marl ed con
geston \Within many of the alieoh edema w3s
present The heart res caled scattered areas of fibun
ous collagen degeneration 1n the myocardium 1t
which Aschoff cells mononuclears and some pol

morphonuclear cells were found At the coapta

tion border of the mutral and tricuspid vabves hiya

hinized nodules and verrucae were clearly seen The
diagnosis was rheumatic heart disease enlarged
heart mutral msufficiency and trcuspid nsuffict

ency endocardis, cerebral edema ascites hydro

thorax chronte passive congestion of liver and
lung and rheumatic pneumonia

Rheumatord Disease ”
passing mentton of nodules m subcutancous ts
sues sheletal muscles and nerve trunhs, also scars
of rhermanc heart disease The case cited had
granulomatous lesions m the heart, pleura and
capsule of the spleen indicanng that all serous
membranes may be involved

Baggenstoss, Rosenberg ind Hench described
thirty cases of rheumatord disease exammed ar
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Frgure 24 Case 15 Rheamatic pneumonia in a girl A (Left) Hearr enlarged with flatterung of lefe border
lungs clear B (Right) Two weehs later fan shaped flufly demsiues radiating mnto the central zones of both
lungs marked increasc mn size of hearr (Autopsy showed rheumatic endocarditis of mutral and tricuspid valies

rheumatic preu

congestuon and edema of lungs with thich

of septa and lear cell p

monia durznon of illness seven months )

small amount of clear \ellowish unged flud was
present 1n each pleural cavity  The lungs were firm
but crepitant and floated 1n water Thes were
patchy dark and hght red with gravish mottlng
and slightly edematous The bronchi and pulmonary
vessels were normal The peribronchial nodes were
soft and shghtly enlarged The heart w1s markedhy
hy pertrophied and 2ll chambers were dilated The
mutral ring was dilated edges of cups were thich
ened and verrucous at the coaptation of the border
Tricusprd was dilated with verrucae 1t the border
The lefe ventricle measures 1S mm 1n thickness the
nght ventricle 9 mm

Microscopic exammation revealed m the lungs
the scepta thickened by edema and numerous red

Pulmonary Lesions n

Rheumatoid disease,” according ro Ellman, 15
a more descriptive term than rheumatord arthrins
because the former expresses a widespread proc
ess affecung nor only the locomotor but also
other parts of the body In 1948, Gruenwald
described 1 case of rheumatord disease with vis
ceral lesions and commented that this combina
1on had.n{r been reported previously excepr for

-

blood cells The alveoli 1n scattered areas contatned
many mononucletr cells some of the larger cells
containmg brown pigment There was marhed con
geston  Within many of the alveol edema was
present The hearr revealed scattered areas of fibnn
ous collagen degeneration n the myocardum m
which Aschoff cells mononuclears and some poly

morphonuclear cells were found At the coapta

ton border of the mitral and tricuspid valves iya

Iinized nodules and verrucae were clearly scen The
diagnosis was rheumatic heart disease enlarged
hearr mieral msufficiency and tricusprd nsuffict

ency, endocardttis, cerebral edema ascites hy dro

thorin  chromic passive congestion of hver and
lung and rheumatic pncumonia

Rheumatoid Disease ™

passing mention of nodufes mn subcutaneous ¢
sues sheletal muscles and nerve trunks alsa scars
of rheumatic heare disease The case cied had
granulomatous lesions 1n the heare, pleurs and
capsule of the splecn indicanmg that all serovs
membranes m1y be msolved

Baggenstoss, Rosenberg and Hench desenibed
thirry cases of rheumatord discase exanmned at
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Figure 24 Case IS5 RF
lungs clear B (Right)
lungs, marked increase

THE LUNG AS A MIRROR OF SYSTLMIC DISEASE

vales

congestion and edema of lungs with thickening of septa and mononuclear cell permeation, rhevmanc pueu-
mema, daration of ilness seven months )

small amount of clear, vellowish tinged flud was
present 1n each pleural cavity The lungs were firm
but creprrant and floated 1n water They were
patchy, darh and light red with grayish mottlng
and slightly edematous The bronchi and pulmonary
vessels were normal The penbronchal nodes were
soft and shghtly enlarged The heart was markedly
hypertrophied and all chambers were dilated The
mmtral ring was dilated edges of cups were thick~
ened and verrucous at the coaptation of the border
Tricusprd was dilated with verrucae at the border
The left ventricle measures 15 mm in thickness, the
right ventricle 9 mm

Microscopic examunation reiealed in the lungs
the septa thichened by edema and numerous red

Pulmonary Lestons in

“Rheumatoid disease,” according to Ellman, 1s
2 more descriptive term than rheumatord arthrims
because the former epresses a widespread proc-

blood cells The alveol m scattered arets contained
many mononuclear celfs, some of the larger cells
contaiming brown pigment There was marhed con-
gestion Within many of the alveoll edem? was
present The heart revealed scattered areas of fibrin-
ous collagen degeneration m the my ocardwm m
which Aschoff cells, mononuclears and some poly-
morphonuclear cells were found At the cozpr
tion border of the mitral and trcuspid valves hys-
lintzed nodules and verrucac were clearly seen The
duagnosis was rheumatic heart disease, enlarged
heart, mitral insufficiency and tricuspid msuffics
ency, endocarditis, cerebral edema, ascites, hydro
thorav, chronic passie congestion of luer snd
lung and rheumatic pneumonia

Rheumatoid Disease ”’

passing mention of nodules 1 subcutancous ts
sues, sheletal muscles and nerve trunks, also scars
of rheumatic heare disease The case cited had
granulomatous lesions 1 the heare, pleura and

ess affecting not only the lo or bue also
other parts of the body In 1948, Gruenwald
described a case of rheumatord disease with vis-
ceral lesions and commented that this combma-
tion had not been reported previously except for

capsule of the spleen mdicating that all serots
membranes may be mvolved s

Baggenstoss, Rosenberg and Hench describe
thirry cases of rheumatord disease evammed at
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appear 1t the same tume  fa sult achers, 1 non
deseript  pneumonua” or  pleursss ” precedes for
a brief penod the jomt symptoms and with the
apperrance of swollen, punful jomts, the pulmo-
mry disease appears to become actnated The
later course of exents 1s characterized by a degree
of paratlelism m the symproms referable to both
some and fung lesions
The chest s-r1y findings i rhenmatosd disease
ase of major interest since the lung changes por
tray the dynamic phases m the evolution of the
process At tumes, the pulmonary infilerations
are transwory  The mast frequent expression ot
rheumatord disexse 1w the chest 15 i a pleurtsy,
the latrer matfesting teseff m small serous effu
sions, large collections of flwd are more pe to
be associated with cardiae fature The frequent
elicitation of a friction rub on suscultatson and
the almost mevstable presence of fibrinous or a
dense pleural reacuson i biopsy or 1utopsy specs
men bears emphasis
The chest x-rays usually show bilateral, more-
ar-less, symmerneal mfikcanons One of the
cases deseribed by Chestie showed roentgeno
logically a round, dense shadow 6 cm m dram-
eter m right upper lobe  Autapsy recealed 1t t0
be 1 hrge granuloma with histological features
symlar to those found m the perarticular nod-
ules of sheumatord diseasse  The mfiftrauons
may be small and evenly distibuted smuliing
mhiary tuberculosss or they may be of 1 nadular
character affecting chuefly the mud ad lower
hng fields simulaning sarcoidosss, mhalational
dust diseases or bronchogenic cuberculosis The
mfiltrauons may be seregular and of puchy dis-
wbution 1 heeping with 1 viral or bacternal
bronchopneumonia  After the subsidence of the
acute stage of the disese, the markings assume 2
more higerr configurition of a deheate or cowse
reticular networh, such as one sees s lymph-
angitic carcinomatosts or diffuse interstinat fibro-
sis of the lungs In long standmg disease, second
i i

e
gresse massie fibrosis of coal nuner’s pacumo
nocontosss  Accordmg o Mall, Caplin and
co-w orhers, the pulmonary lesions have no suy
Lty 10 the mterstnal prevmomntis aecurnng m
cases of rheumatord arches, described by Climan
and Balt and referred to pressously The *rheu-
mutord' lung lesions, deseribed by Caplan, de
velop farly rapidly and appear as numerous
discrete, rounded opacivies scatered diffuseh
throughout both Jung fields The lesions seem to
appeas in crops, change m size relatn ely heele bue
may colirge and undergo cavitation  An ep
demuological study revealed that whereas rheu
matord arthnvs occurs m over 5O per cent of
cotl-mners with the charactensuc fesions, rhen
matord archrs occurs m only 3 per cent of coal
miners with conventional forms of progressne
masstee fibrosis The exact nature of Caplan’s
sy ndrome 15 stll o be derermmed

There 15 no characteristic preture n pify g
the pul y lestons i1 e d disease Bt
sf one views the chest v-ray appearance m the
Iight of the history, physical evanunapon and
laboratory findings, one may discern m the fim
“roentgenological equinalents™ which may be
present 1 Jandred conditions i the sime sense
that the histological findings offer “morpho-
logical equinalents ™

Case 16 Female—Age 46

A Negro female became 1l on Decesber 20
953 with fever cough, dyspace aad ponfol
swollen jounts The patient was bed ndden st home
for tw 0 weeks and treated with peaeillin Although
nat fullh recovered, she returned to wark 35 2
domestie On February 20, 1954 there was a setuin
of fever, cough pamful jomnts and at this tme the
patsent lso had chest pain and, on one occasian
spat up a small amount of blood The pauest Wis
hospitalized on Aarch 11, 1954 T'\ammation f¢
vealed an acutely I duspaesc woman femperatere
103°T, pube 110, resprration xate 24 bleod press
ure 100780 Both hands, especnaily the lefe, showed
fi tender swellings of the mterphalangee!

ary p 1 and suppuration tend
1o obscure the basic pattern
Caplin deseribed 1 53 ndrome 1 coal workers

sn which rheumatord arthntis is assocured wih
: 1

jounts The righe hnce was also swollen and render
Lxammation of the chest revered duliness over
both sides 2nd rales ar the bases The heart reveated
no ab 1 findmgs The dhagnosts was prfateral

nodular fibrosss of the lung roentgl 2

24
sunilar to, but distnguishable from, the pro

bronchopneumonia and rheumatosd arthnus, oF
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possibly  acute rheumanc fever and rheumnatic
pneumonia

Chest x rays revealed iregular patchy infiltra
tions throughout both lungs chiefly che left m
keeping with an acute bronchopneumonia there
was a pleural reaction at the bases (Figure 25A)
The heart was not enlarged ¥ ravs of the hands
shoned fusiform sweling of the mterphalangeal
jomts The jomts themselves were not mvohed
Laboratory tests revealed an accelerated erythro
cyte sedtmentarion rate hemoglobin 79 per cent
red blood cells 4220 000 per cu mm whute blood
cells 8700 per cu mm with a normal differential
Urmne was negative Mazzimi was negatve On a
later occasion Mazzim +~ Wassermann 44 Serum
albumn 32 mg per cent serum globulin 32 mg
per cent on a later occaston the albumin was 26
mg per cent and the globulin 35 mg per cent
electrocardiogram showed no abnormalities The
patient was treated with combined antibiotics later
with pemicillin alone also sahicylates and sedatnes
After one month pentcillin treatment the patient
developed a generalized rash which gradualh sub
sided It was ascribed to pemeillm sensiviey Al
though the chest ¥ ravs after three weehs showed
considerable clearng of the lung fields the rales
persisted The joint pains slowly abated the fever
declined and the patent was discharged on Apnil
24 1954

Stx days later the patient was adoutted to the
Morrisanta City Hospital because of recurrence of
fever cough chest and jomnt pams The patient was
acutely 1l and dysprerc The rash v as sull present
over the chest and upper arms The fingers toes
and knees were swollen and panful on mouon No
abnormalities were found n the heart On auscul
tation numerous rales w ere heard 1n both lungs with
a pleural friction rub at the right bise Estensne
lboratory studies were nomnformatve  Chest
x rays now revealed fine diffuse mterstrcial stria
tions throughout both luogs especially the nght and
Iess of the pneumonie exudate seen 1 previous
films pleural reaction 1t bases (Figures 25 B and C)
The pavent contiued to have low grade fever
Under salicylates the jomt pans gradualls subsided
and the panent was discharged on May 26 1954

The patient as readmitred to the Mornsima City

Hosputal on July 1 1954 because of recurrence of
pan m the hands wiists shoulders and ankles and
swelling of the affected parts The patient was
ds spneic and complaned of a feeling of chest op
presson Physical \ rav and hboratory examina

uons revealed few changes from those noted previ
ously On July 2 1954 a biopsy of the nght lover
lobe was done by Dr M Rubin The excised spect
men was examined by Dr R Lublner The Jung
was found somew hat firmer than normal but fairly
well aerated the pleurs shghtlv thickened Cut
secrion revealed pinkish red parenchyma through
which were scattered small strands of despressed
gravish tissue  Microscopic exarumation showed
marked alteration of normal archirecture foci of
well aeraced parenchvma alternating with foct of
atelectasis There was thicheming of interalveolar
septa due to tncreased vasculanry cellular mfilera
non and pacchy fibrosis In many 1nstances there
was hyabine thichening of the walls of the small
vessels within the septa The cellular infiltration was
monocytic with a large number of plasma cells
‘There was marhed hyperplasia of the alveolar lin
ing cells There was shight fibrous thickemng of the
pleura and of the interlobular septa There was
moderate thickening of the mteralveolar septa also
1n well aerated areas The diagnosis vas nterstitial
and orgamzing 1s with patch pull y
fibrosis (Frgure 25D)

‘The patient was treated v 1th sahcy lates and seds
tion The jomnt pains gradvallv subsided She sull
had a low grade fever at the time of her discharge
on July 73 1954 A chest x ray revealed a shght
decrease 1 the pulmonary marhings The pleural
reaction was still present at both costophrenic
sinuses In November 1954 the patient had a recur
rence of pamnful swollen knees and anl les and she
was admuted to the Bronx Mumcipal Hospital
Center w here she remained until May 23 1955

Laboratory examinations including repeated L E
tests were unrevealng The patient was treated
with various messures mcluding butazohdin anu
brotics salicvlates and for about six weeks with
cortisone  There was 2 moderate degree of 1m
provement 1n her rheumatoid sy mptoms The chest
¥ s also showed a temporam decrease 1n the
degree of terstitral markings but not to a striking
degree  She 15 presenth under observation in the
chinre A chest N\ ray taken m November 1955
showed a considerable ncrease in the interstitial
stoations throughout both lungs  The sy mptoms
remamed the same

Befare concluding the discussion of the pul
monary lesions of rheumarord disease 1t might
be menuoned that the lesions are not unlthe those
encountered in rheumatic preumonia described
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Figure 25 Case 16 Rheumatotd disease with pulmo-
nary lesions A (Upper left) Irregular, patchy infil
trations tn both lungs, chuefly the leftlower B (Upper
right) Two months later, diffuse reuculations in
both lungs, pleural reaction at bases C (Lower feft)
Lung detail showmng fine stranons D (Lower right)
Lung (Biopsy specimen shows diffuse fibrosis, mteralveolar septal thich hyalne thichcning of
walls of small blood vessels, exudate 1 alvealt} (From Rubia Am [ Med, 19 569, 1925 )
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that an analogous sitwation 15 currently bemg en-
countered 1n pulmonary ruberculosis

Gaolden and Tulbs albo express the view that
mterstial fibrosts may be on the basis of fulure
of resolurion and subsequent organtzanon follow -
ng one or more attachs of acute mtersutial pnen-
monits (“primary aty prcal pneumonia™) Geever
and co-workers have shown that alyeolar cells
accumulate under various pathologic conditions,
especrally 1 poeumonias associated with virus
mfections, 1 which case the trritane factor 15
capable of producing septal cell prohferation and
actual hining The tendencs to prolifesation 15
marked 1mong the cells along the mterlobular
scpta and, to a lesser degree, i pernascular and
penbronchml areas These imvestigators draw ar-
tentton to the fact that the mert lming may meer
fere with resprratory function Ogilvse and FHulse
also suspect that the intersttial fibrosis 1s dersved
from the orgamezation of the hyaline membrane
which Jines the alicoli during the acute stages of
the disease

In their ongmal communication, Hamman and
Rich note thae Winterasez had exammed the
specimens obtamed from therr patients with acute
diffuse incerstinial fibrosis of the lungs and found
a strihing resemblance to that found m the lungs
of ammals during experimental myestigations on
mfluenzal pneumonia The lung bropsy specimens
of three patients with diffuse mterstitial fibrosis
assoctated with rheumatord disease, referred to
mn the previous secuion as well as maternal of 2
larger group of patients with diffuse mnterstiual
pulmonary fibrosts which Dr Ruth Lubhner
and I have been studymng for the past several
vears, were reviewed on varous occasions by
Zimmerman He also noted m the histology of
many of the specinens features closely resem
bling those found m viral brenchopneumomz

An additional ciuse, or possibly an accessors

factor, m the developmenc of diffuse mterstinal
fibrosss of the lungs may e m the allergic reac-
tions which often accompany sulfonimde and
pemallin treatment of atypical pneumomas
Hamman 2nd Rich drew attention m therr pub
fication 1o 1 group of cases of * Current Broncho-
pocumonta of Unusual Character and Undeter-
mmed Lrology,” which had been reported previ-
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owsly by Knecland and Smetana, in which one
of the cases corresponded chuically and ana-
tomcally with thewrs In the parncular mstance,
a woman of forry-seven developed urticarna
simultaneoushy with chills and blood streaked
sputum The patient w s found to have progres
sne bronchopneumonia and was soon complt
cated by thrombopllebis, anema hy popro-
tememn and nght-sided hearr failure leading 1o
death At autopsy lesions were found mn the
pulmanary artertes suggestne of polyarterts
nodost, n addition to diffuse incerstiual pul

monary lesions charactenized by a monenuclear
cell evudate and a tendency to organzation also
thickening of alveolar septa and narrowing of
alveolar spaces The patient had recened sulfa

py ridme and the vascular changes may have been
related to the drug

Among the fifty two panents with ary pcal
bronchopneumonta, described by Kneeland and
Smetana, w 25 2 group of six “in w hom the clinical
picture of a severe and prolonged bronchopneu
monta was comphtcated by a vanety of phenom-
ena suggesting that ussues other than pulmonars
alone were myolsed Among these phenomena
were mugratory polyarthrus, ery chematous shin
eruptions, shght enfargement of the spleen and
Iy mph glands, jaundice, gross hematuria, fibnn-
ous pericarditss and encephalins Al s hap
pened to be females and as these perpleving
climical panoramas unfolded themselves the 1o
tion Kept recurring that there must be an asso-
crated element of diffuse vasculir discase of the
type scen m disseounated lupus or penartentis
nodosa”

It 15 difficule to determine to what degree the
element of hypersensinvaty plays a role n the
Hamman Rich sy ndrome It s norew orthy, how
ever, that there 55 a close sumlaney m the his
tological appearances of the pulmonary Jeqions
found in this disease and mn those encountered 1
ot 1c 3, “rh 1 disease’ and
the other collagen diseases  Of particular sngmﬁ
cance 1s the fact that pultmonary lestons, appar-
enthy 1dentical with those observed i acutc mter
sutial pulmonary fibrosis, have been recenth
observed 1 pauents with hy pertension who 31¢
under proonged t with hevs m
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and hy drtlazime compounds The ntersutial
pneumonitis may progress quite ripsdly i some
cases Noteworthy, too 1s the fact that the so
called hydralazine syvndrome 1s associated with
fever rhewmatoid symptoms and 1n 1ts sexerer
forms with signs of acute dissemnnated lupus
erythemarosus mcluding the occasional finding
of LL cells  Additiontl comments on this phe
nomenon a man made disease will be found
Chapter 12

As mentioned briefly i the section deiling
with the pulmonarsy lesions . rheumatord dis
ease 1t appears that for one reason or another
in some pattents with systemic discases of the
types deseribed 1n these pages the respiratory
tract sustams the brunt of the damage while other
organs are only shghtly affected or even escipe
myury at least insofar as the laster ¢in be recr g
mzed chnically This feature 1 forcefully
broughr to one s artention when 1 pauent with
1 systemuc disease ncluding pulmoniry lesions
dies and the organs are exanuned 1t wiopsy Lx
cepung the lungs the other orgms mas show
surpnismgly lietle 1 the wav of demonstrable
ussue changes to mdicate that the budy had once
been the seat of a widespread and profound dis
turbance Yet the chimcal course «f the disese
mav have been punctuated by a serics of dra
nutic evenrs affecting vanous pares of the body
In this respect the clinterm 15 occwonally m 1
more favorable posimon to evaluwe the post
mortem findings than the pathologist who not
apprecianng fully what had transpired during the
patients hfeume mav find onl fibrosis w the
lungs an end stage of all manner of heiled or
pirtally healed disease V8 1th mcreasing use of
lung biopsies performed relaticly culy m the
course of syvstenuc diseases which are accom
panied by pulmonary lestons one 15 occasonally
able to detect features i the lungs which mdy
cate that the pulmonary nvolement 15 pare of
a generalized disturbance although the exace na
ture of the latrer 15 not alw 1y s ascerrumal le

Ciiniese Frartres

Rahn Pecl er and I described 2ty pical cise of
diffuse interstial fibrosss of the lungs and re
yiened twelve cases reported to date (195?)
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Since then the lterare on the subject has
grown considerably  Suffice 1t to state chae the
clements which mfluence the vamabiity m the
chnical picture may be relaced 1 part to the un
derlving cause m part to the seventy of the
disease n pre to hy persensitnaty of certan tis
sues to specific agents 1 pare possibly also to the
antmucrobial treatment and to factors sull un
Lnown If the fibrosis of the lungs 15 acurely
progressne death may result from anovia duc to
alveolar capillary block the thicl ened alveohir
membrane preventing diffusion of gases (Aus
tran and co worhers) If the disewse evolies
slowly over a number of years there 1s mcreasing
obstruction of blood flow and hy pertension of
the lesser circulation leading to chronic cor pul
monile Clubbing of the fingers at times of a
stnhing degree 15 often encountered In snll
others the lungs undergo diffuse hardening with
focal emphs sema and bronchiolectasis 1 a ¢y stic
lung simlar to a type of eirrhotic organ en
countered after the 1918 pandemic of mfluenza
and now seen sporadically

It 15 impossible to judge how often diffuse
mtersutial disease of the lungs resolves without
causing srreversible damage of the organs  But
this outcome probably occurs more often than s
rethized since the discase vsually masl s wsclf as
an aty pical or viral pneumonia The fact that the
trestment with ACTEI or cortisone of acutely
progressive disease may be followed by dramanc
improvement tndicates that the discase may be
reversible at certun stages m spite of the fact
that roentgenologically the process appears to be
well organized A word of caution 15 mn order
regarding the use of ACTTI or corusone 1 the
trertment of the disease  Petbody and co worl
ers also Schechter and others warn agamst the
sudden withdrawal of the sterords once begun
lost an acute and posaibly fatal rebound reaction
occurs Once mitiated sterod trerment has to be

d nd Iv and d |

slow ]y 1f one 15 forced o do so

W th respect to the possible role which hy per
sensitviey mav play in causing diffuse interstisal
fibrosis of the lungs the case histones of the
following two sisters are most mstructne A
somew hat 1nalagous expenence was d seumented

iery
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Figure 26 Case 17 Intersutal pulmonary fibrosis of probably allergic enology, 1n sisters A (Left) Dhffuse re

vculauons m both lungs more marked in upper lobes B (Right) Three 3ears Jater marked ncrease in inter

suta) nfiltrantons wnth nunute areas of honey combing in upper lobes (Death one year later caused by respira

tory fallure Autopsy disclosed scattered small air cysts mtersttial fibrosis diffuse emphysema and broncho
pneumonta  See Case I18)

by Peabody and co workers i the case of den
tcal twin sisters At the ume of the report
by these authors the findings had been con
firmed at gutopsy in one of the sisters Later
\lac\lllan reported that the surviing sister
had also died and had revealed at autopsy lung
findings 1denticl with those of the twm  ac
Millan s communication dealt with familil pul
monary fibrosis VW dldberger wnd Bareln also
reported the finding of diffuse wnterstinal pulmo
nary fibross 1n stblings m whom the diseise had
been evolving over a period of approsimarely ten
vears The occurrence of a compirarnely infre
quent disease m members of the sune famuly
spetks for 1 genenc factor In the followmg
case reports Of WO sIsters h) persensttin l[) may
bave plived a role

Case 17 Female~—Age 40

The patients iliness began m 1946 with cough
productn e of mucord and bloody sputum also v
ertional dvspner orthopner nd weighe loss A
chest \ rav tiken at a Board of Health Chimic re
tealed mimmal fibrasis 1n both lungs By the end

of 1948 the pulmonary 1nfiltrations became much
more noticeable The sputum bemg negatne for
tubercle bacillt 2 provisional dgnosts of swcord
osts was made  Of mnterest 1n the pateents past and
famihy histories was the fact that she had 1 severc
form of dermatitis which took mamy +ears to clear
up The patsent s sister whose case hustony wilt be
cited shorihy  had hasfever and was allergic to
drugs especrally aspin which caused the sk to
swell and icch  Several other members of the famils
had hav fever

In the Spring of 1949 the patient was admyeted
to the Department of Internal Vedicine of the
Unnersin Hospital  Mrchigan and the following
notes of the case record were hmdh supphed The
patient was 2 thin pale white femafe whe 3p
peared to be chromically dll The onls positne find
mgs on physical exammation were the presence of
clubbed fingers and tocs and rales ar the lune bases
Y anious laboratory tests were done but the findmes
were withim normat hrmts The chest ¥ ras shawed
widespread granular coalescing lesions m toth
lungs  Bronchoscopic examunation showed a nof
mal tracheol hil tree  Sarcod was sus
pected At the tme of the patient s Jast exannaion
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at the Unnersits Hospital she was quite upset,
complaming of cough nsomnia and dyspnca

I exammed the patient for the first ume on Sep
tember 30 1949 The patient weighed 70 1bs She
had excesswe cough expectoration and dyspnea.
Chest x r1ys rescaled diffuse mrerstinl fibrosis of
both lungs with mnumerable ¢y suc spaces through
out both organs (Figure 26) Because of creas
ng symproms the patient was adoutted to Ford
ham Hospstal where she required constant oxy gen
admunistration because of her respiratory distress
The patieats condion stexdily worsened and she
died on Juh 13 1950 approuimately four jears
from the time of onsct of symptoms

At autopsy the major findings were hmited to
the thoracic organs The heart weighed 320 grams
There was mild calaification of the tricuspid and
mitral vahes There was no evidence of arterio
sclerotic changes 1n the coronary essels or aorta
No adherent thrombn were found n the heart
chambers The surfaces of both lungs were cov
ered by emphysematous blebs about the sze of
marbles The blebs contained no flud or exudate
The lower lobes were darl purple i color and of
2 Iner-like consistency  On cut secnion the lungs

revealed a most melastic nssue with soall air cyvsts
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scattered throughoutr the parenchyma hicro
scopic examination showed extensine pulmonary
fibrosss causing destruction of lung parenchyma
There were large, irregular patches of fibrosis with
a few scattered entrapped aleolar spaces distended
and lined by hyperplistic cuboidal cells  Adjacent
to scars were patches of emphysema alternaung
with patches of atelectass The latter showded fi-
brous thickening of interalieolar septa no mflam
matory cell infiltration There was moderate thick-
ening of 1 essel walls secondary to the fibrosis The
anatornical dragnosis was diffuse chromie evstic
disease and mterstitial fibrosis, diffuse emphysema,
bronchopneumonia

Case 18 Female—Age 58

The patient became 1ll Jate in 1948 with cough,
expectorauon and dyspnea Except for the pres-
sence of rales at the lung bases the physical cx
amunation by her physician resealed no sigmficant
abnormalities A chest \ rav showed diffuse fibro-
sts of both lungs A \antoux test was negatne
The sputum was negatne for acid fast orgamsms
The patients symptoms slowlv mncreased At this
ume a bronchoscopy was done and no abnormal
ues were found No glands presented themselves

Figure 27 Case 18 Interstital pulmonan fibrosis of probably allergic ongin mn sisters A (Lefr) Diffuse re
ticulations throughout both lungs B (Ris/7) lung Diffuse fibrows and honcycombing (Histolcgic examna
tion show ¢d marhed thichening o interalicolar septa mncreased rasculaney and mcnonuclear cell infiltranon
hyperplasia of alseolar hrung cells patches of ntersunal fibrows and focr of recent bronchopacumonia  (See

Case

)
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for biopsy It was the impresston of the attending
phvsician that the patient had sarcordosts or a non
specific pulmonars fibrosis of undetermined ett
ology A chest x rav talen in August, 1950 re
vealed no significant changes from those noted a
vear presious)y {Figore 27A)

Of addittonal mnterest m che pattent s history was
the fact that she had a salpingectomy and oophorec
tomy and had recenved radiotherapy five 1ears
previousls  The pattent stated that for many years
she had been having havfever and as @ young
woman had suffered of 1n allergic dermatiis The
pattent s sister whose histors was crted previoush
lso suffered of allergies as did several other mem
bers of the famuly The patient managed to be up
and abour unul the middle of 1951 when she was
forced to spend increasmgh more nme m a charr
and liter 1n bed because of dispnea and recureing
febnile episodes

I examined the parttent for the first ime on Sep
tember 15 1951 when she w1s admitted to a hos
pital 11 acute respirators distress which was only
partiallv relieved by ovygen Exanmination rey ealed
4 gray hared small shrunten woman of about
70 or 80 lbs 1n wesght who appeared considerably
older than her stated age The percussion note was
resonant over both sides of the chest except m the
left awulla On auscultanon very few rales were
heard on the night side but rhonchi were heard m
the left and moist rales at both bases The heart
rate was raprd no murmurs were heard The b
domen was flacaid the Iner was palpible but did
not seem enlirged There was no edema of the
euremnities A bedside chest « rav taken the day
previoushy revealed mottled nflerations through
out both lungs and 2 conglomerate mass of con
solidation apparently a pneumonia at the left base
The pavents course was rapidly downhll and she

THE LUNG AS A MIRROR OF SYSTEMIC DISCAST

dred the same night The postmortem exammario
done vnder difficulties was hmited to the lune
heart, a piece of Iner, spleen and the lefr Lidne
The Iungs revealed nodulartty of the pleural sy
face  On section there was diffuse honey combr
of the organs (Figure 27B) Histological exanun
tion showed all varations from earh to advance
pulmonary fibrosis and focr of recent bronche
pneumoma and purulent bronchutts  Secrtons r
vealed alternatmg foci of emphysema nd atelec
rsis shghe thickening of walls of medum size
blood vessels Other sections rex ealed marked thick
emng of interalveolar septa increased vasculant
and menonuclear cell mfiltrition, alveolar space
distorted, elongated often distended also hy per
plasia of ahcolar ltnung cells Sull other secrion
revealed hirge patches of mterstictal fibrosis
places sull fairly cellular, the remammg alveol:
spaces distended filled with edema flurd and alveols
macrophages also foct of bronchopneumonia or
gamzng paeomom and nterstieal pneumonitis

In conclusion 1t mav_be stated that diffuse m
terstrtal Aibrosis of the lungs 1s probably the end
result of a vaniety of agents _In most instances
the cause cannot be determined Occasionalhy
15 possible to pin 2 label on the disease if, for ex
ample, 1t oceurs 1n assoctation with sarcoidoss,
bers lhosts or some other granulomacous condt
tion, or 15 due to a recogntzable viral or bacterl
pneamonya There 15 also a group where there 55
reason to suspect that the lesions m the lungs
represenc the pulmonary mamfestations of a hy
perergic stite, the term used m 1ts broadest sense
to include rheumanc pneumonta  rheumatord
arthnes, scleroderma, dissermunated lupas ery-
thematosus, and possibly other conditions
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Chapter 7

Diseases of the Skin and Mucous Membranes

Introduction

It 1 & \arrer of common knowledge thar
metabolic, allergic, infections and mahignane dis-
ewses of mnternal ofgans may affect the shin
Less widely hnown 15 the fact that there are a
sizable number of diseases with predommant
localization 1 the shin and mucous membranes
which also find expression 1 deeper organs and
ussues of the body  Of particular interest, from
the view pomnt of the preseat discussion, are the
pulmonary mrnifestitions appearng at the n-
ception of certan shin diseases wath every mndica

tion thar the changes 1n the lungs represent an
mtegral part of a svsterme disease  As a rule,
little attention 1s pard to the pulmonary findings
m shin diseases unless the fornier are pronounced
Either no abnormal signs are ehicsted on physical
exploranion of the chest or else the condiion
of the shin may be m a state as to preclude a
thorough examumation At best the pulmonary
mvolsement 1s recognized only when 2 comph

caung pneumonn superienes of 1S a terminal
event 1 the course of a chronic debihtanng Al

ness

In the usual type of shin disease, encountered
1 office and chme practce 2 chest X ray 1 sel

dom cansidered necessary and as a result much
important information which nught be obtaned

by this means does nor come to hght Yet, there
1s evidence that even n apparently superficul
shin discases the mternal organs mav be imph
cated Discersung dermatologists have far years
stressed the facr thar few shin diseases are shin
deep  Physicians have long been aware of the
fact that the shin 15 a sensitne barometer m
health and disease and often serves as a mireor
of disease of mternal organs Of late, mereasing
mierest 15 also being directed to the reserse of
the 1mage the lungs as a mueror of skin disease

As 2 pomt of historcal imterest, Keil dravs
attention to the fact that Osler, as early as 1888
and mn later communications, suggested that in
certam systemic diseases notably the ery thema
group, alterapons occurning in the shin have their
counterpart 1 nternal organs In some, the vis
ceral mantfestations precede the cutancous ones
A classical example of this mterrelattonship, and
with which Osler s name 15 assoctted s hereds
tary hemorrhagic telangiecrasts We have learned
singe that sy stemuc fupus ery themarosus sarcord
os1s and several other condtions to be described
later, which were ar one time considered derma
tologic disorders may, mn fact, never rev eal them
selves m the skin during the entire course of the
discase

Allergic Dermatitis

“ Flectng_pulmonary mfiltrinons assoented
waith con@phxlmﬁ} punctuate the course of
acuté and chronie allergic discases mvolving the
skin The dermatolomse seldam gues choughe
to the Jungs unless there 1s a complicating pneu
monta, the physician mrerested m chest diseases
1s unhhely to have an opportunity 10 se¢ such

patents because, as a rule, there are no sy mptoms
or signs referable to the lungs, md the Toent
genologist, knowing luetle of the panent’s histors
2nd dermal condion 35 apt o be ar 2 Joss to e
plan the abnormal roentgen findmgs as lius
trated by the followng experience

An elderly man had been com alescing from

[0l
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an acute Peumoy,, Repcatcd chest | Tavs dur.
ng the iness had show Progressy o Tesolurion
1

the Shonl) befo, the Patiene y 55
scheduled f dischg, © a cheg, Iy g taken
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of ether the lanae or the blood borne exotoun
However, the possibility of the pulmonary mfil+

THE LUNG AS A \IRROR OF §\STEXMIC DISCASE

trations being caused by trnspulmonary larsal
migration cannot be excluded

Erythema Multiforme

This discase 15 characterized by pleomorphic
changes n the shin, chiefly of the extensor sur-
faces of the hmbs conssting of ery thema, papules
and/or vesicles and bullae The seasonal mar
dence and, at umes, eptdemic occurrence of the
disease, the febrle systemic manifestanions, the
monenuclear and nonbacterial character of the
exudate, and the simultaneous development m
some cases of aty pical pneumonya, pomt to 1 gea~
eralized mflammaton  If the disease 1s caused by
a single agent, 1t 55 most likely duc to a virus
I'nland and co-worhers obtamned positne com-
plement fixation tests for psitacosis n two cases
and a postene cold agglutination test in one In
creasing numbers of it estgators are subscrb
g to the belief thar the dusease, at Jest m some
pavents, 15 of allergic nature caused by hy per
sensitiv ity to drugs or bacterial or viral products
A feature of ane form of ery thema multiforme 1s
the occurrence of stomattis, conjunciiuins and
balamus, occasionally 1n associstion with pneus
monz This syndrome 15 vanously described as
“eruptine fever,” ‘mucosal respratory syn
drome,” “Stetens-Johnson syndrome” and by
several other epony ms

Keil was among the first to draw attention to
the fact that ery thema muluforme may be asso-
cuted with sumulaneous mvoliement of the
trachea, broncht and lungs In fact Hebra who
comed the term ‘ ery thema mulnforme exsuda-
tvum,” referred i his classic Diseases of the St
pubhshed m 1866, to a case complicated by preu
moma The prommence of the respiratory tract
involvement and the mregral part which this
system plays i ers thema multiforme 15 stressed

. a publication by the Commusston on Acute
Respiratory Diseases creared durmg World War
1 The report includes case histortes of srx pa-
ttents, three of whom had aty pical nonbactenal
pneumonias  Finland and ¢o worhers teported
stx cases of ery thema muluforme assocated with
preumoma Stanyon and Warner observed
seventeen mulitary personnel with strihing shin
and mucosal Jesions, fourteen of whom had pul

monary miolvement at somettme during che
course of the disease

The onset of the disease 15 usually abrupt fol
lowing 2 short prodromal period Tn many the
onset 15 ushered 1n by an upper respiratory mfec-
tion with fever, malasse, sore throa, cough and
other symp c Iy ed m m
fluenza 1n an analysis of twenry pattents per-
sonally observed, and twenty two coflected from
the hterature, Soll found twenty nme (69 per
cent) to have had prodromal resprratory symp-
toms The malignant form of erythema muln-
forme as noted by Costello, 15 particularly apt to
be associated with pneumonta At the height of
the disease, pmn mn the eyes, photophoba, diffi
culty 1n swallowing, high fever, cough dehydra-
tion and prostration may reach alarnung propor-
nons In the majonty there ss rapid clearance, 1
some, the disease pursues 2 fatal course

Preumonia occurning 1n assocration with ers
themid multiforme closely resembles chit seen m
the primary atypreal vanety  An unusually
structnne case was presented by Markham gt 2
clmical meetng of the Kingston Garnison Meds
cal Soctery ‘The particular panent developed
signs and symptoms of what seemed to be a0
ary pical pneumonta  Shortly after the onser of
the disease there appeared 2 ses ere conjuncinsus
a membranous eruption of the mucous mem-
branes of the mouth, a bullous shin cruption sad
balanss Several other cases have been de-
scribed m which the pneumonia and shin man
festations appeared simultaneoush  But, 1n view
of the fuct that n some of the cases there were
no antecedent v-rays of the chest avalable, the
pulmonary involvement mas have been present
but was unrecogmzed before the eruptve
changes 1n the shin took place

The pulmonary findings 1n pauents with ery-
them muluforme ate best appreciated 1o senl
chest x-rays tahen dunng the course of the dis-
ease In the majonty, one encounters 1 simple
bronchitis 1 associanon with the scute mucesal
Jesions of the mouth, laryny and pharvox w sth-
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figure 28 Lrythema nodosum with merathoracie lesions A (Left) Promsent hilar densities, more marked on
feft (n 2 boy of ten years) B (Reght) Bilateral, promuwent fular densies (n a2 man of twenty one years)

changes of fresh appearance. at the first roent
genographic examimanon after the skin eruption,
1 78 per cent of 178 cases of ery thema nodosum
The wodence of umlateral glanduler enlarge-
ment showed a direct relanonstup to the degree
of tubercalin sensttrvity but in the presence of b
fateral hlar {y mph node mvolvement the reverse
was true  In the presence of bilateral balar y mph
adenopathy, a considerable number were found
to represent sarcordosis  Johnson and hus co

workers believe that if ewdence of hilar adeno

pathy 15 found in the chest < ray of a case of
ery thema nodosum  the hilar enlargement 15 sim-
ply part of a disease of nonspeaific enology It
15 1 common evperience for one to find acer

dentalls m chest x-rys bilateral hular lymph
node enlargement and i many mstances 1 cause
cmmot be found By “rule-of thumb,” umlateral

hilar lymph node enlargements n children with
posune tberculin shin teses 15 assumed to be
caused by tmberculosis, bilareral §y mph node en
largement with negative tubercubm shin tests m
adults 15 assumed 1o be sarcordoss.

Hodgson and co workers list the followmg
conditions w hich may be associated s ch bifateral
hilar ad hy (1) Tubereuloss, (7Y BCG
vacomation, (33 nfections istoplasmoss and
coccrdiondomy costs, @) sarcordosts, () pnen

, {6) Tymphogranul s
(7)"Secondary syphilis (§) neoplasms Hodg
kan’s disease, ly mphosarcoma, reticalum celt sar-
coma, giant follicular Iy mphoma and lenkemy,

- (9) metastatic mahignant grow ths of the lung and
elsev here, T10) condwons assocnted with ery-
thema nodosum and {11) fibrocystic disease of
the pancreas

Disseminated Lupus Erythematosus

{N1RODUCTION

‘ Lupusery th , ers thema nod and
sarcordosis, all diseases which hustorically were
dermatolegic condittons have, with the advances
1t diagnosis become mpartant entes which are
the concern of afl dignosneians” (Michaelsan)
In fact, as ncreasing numbers of pwnents with

systenue Jupus ervthematosus are bewg recog
nzed, nternists are gradualh wsurpng ths w0
tngung disease from deematologists wnd adopting
was cherr own The LT test, now wadely used s
diagnosis, as well as the recent ntraduction of
cortisone and carticotropic hormonaf 1reatment,
have sered to popularize the disease among phy -
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sicans at large  Disseminated lupus ery themato
sus, at one time considered a rarity, s now being
diagnosed with considerable frequency Du Bois
reported that m the years 1948 and 1949 the
dragnoss was made eleven tmes m the Los
Angeles General County Hospital Bur after the
hospital staff became * lupus conscious,” a total
of forty four cases were diagnosed m the fol
lowmg two years

The systemic manifestations of lupus erythe
matosus were described by hapostin 1872 and by
Jadassohn early mn the present century It 1s
more likely, however, as suggested by Klemperer,
that the observations of these investigators refer
red pnmanly to the touc symptoms of the
cutancous mvoliement  Older dermatologists
recognized alocalized, discoid form now believed
tobe only one of the mamfestauons of the disease
Keil 1s largely responsible for dissociating lupus
erythematosus from tuberculows 2 behef once
widely held as attested by the name wlich bears
no relation to the true nature of the disease Keil
also proneered 1n the concept that a number of
skin dsseases including dissemmnated lupus ery
thematosus, are only outward mamfestations of
more profound disturbances affecting deepsr or-
gans and nssues of the body

CrivicAL FEATURES

Dissemmated  lupus  ery thematosus  affects
chiefly females, especially those of the second
and third decades of hfe Red haired young
women with a tendency to freckling of the skan
are especnlly vulnerable The appearance of the
shan 1 charactenized by a butterfly ervthema on
the bridge of the nose and cheeks which 1s sens:
e to bght drugs and wrneants of any type
Older lesions may show atrophy, telaingiectasss
and pigmentation but some doubt thar these
changes are i reality lesions of dissemunated dis
case  Aberrant forms are not uncommon  Cuta
neous lesions mav be absent or they may apper
e n the disease

Sy sternic i olv ement 1s assoctated with fever,
jome mamfestantons of varving severity Ivmph
node enlugement 1nd 2 prolonged renussive
course  The diserse 1s almost imanably fatal
however, indinidual cases have been reported
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where the disease had lasted twentv years and
longer The endocardmum, kidnevs bone mar
row and serous membranes are often implicated
producing therr own tram of symptoms and
signs Laboratory procedures of value in diag
noss include 2 leukopemia with a umiform re
duction of all the white cells 2 rapid blood
sedimentation an muersion of the albumun
globubm ratio the hyperglobulinemnia besng made
up chiefly of the gamma fracton The latter 15
believed to cause an occasional false positrv e sero-
logical reaction for syphilis, a phenomenon m
wself of dugnosuc sigmficance

The presence of inclusion bodies, so called

LE cells,” m the penipheral blood and bone
marrow s invaluable as a diagnostic aild The
mmportant work leadmg to the discovery of the
test was begun by Hargraves and developed fur
ther by Haserick and others The ‘LE cell 1s
a polymorphonuclear leukocyte which contans
a mass of mgested nuclear matersal and gnes
stainmg reactions rdentical with those of the
haemotoxy hin staining bodies found 1n the s
cers  Klemperer and co workers 1denuified the
material as depolymerized desoxy nbosenucleie
acid and related it structurally to the mcluston
bodues of the LE cell Hargrm es correlates the
LE phenomenon with blood coagulauon, es
pecially the blood platelers and their disintegra
tion products LT mclusion bodies in dissenm
nated lupus ery thematosus may be demonstrated
1n sternal marrow as well as in pertpheral bload
Hasericl obtamed positne LT tests 1 twenty -
two patents fifteen of whom had no shin erup
non at the time of the posiave test, s of these
des eloped later 2 tv pical ers thema

The LL phenomenon has been clamed by
some to be pithognomonic of the discase Tlow -
ever, cases have been reported m which LT
cells have been found in dermatitss herpetiformis
diffuse intersumal fibrosis of unknown cause,
an apprecuable number of rheumatord archnts,
polvarterits nodosa, miliary tuberculosss during
corusone withdrawal, hy dralazine towcity, scle-
roderma leuhem, permicious anerma in relapse
and muluple myvelomz A sgnificant number of
false posinve tests have been reported 1n assocna-
tion with severe hypersensinity reactions to
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pemeitlin - According o Coben, this may pro-
vide a hok berw een this disease and poly arterstss
nodost whose relatronshup to drug sensitwvity s
well established The occurrence of LT cells m
assocration with hy persensitiuty 15 suggesuse
that the phenomenon may be related 1o an m
munologte mechansm I this respece st mighe
be menuoned chat the reported finding of LT
cells 111 some cases of pleural effusions of unde
termined etiology 15 also m heeping with hy per
sensunaty It should be noted thar nor infre-
quently a plenral effusion heralds the appearance
of disserninated lupus ery thematosns In general,
the specificity of the L L phenomenon 1 acute
disserninated lupus ery thematosus, 1 of such high
tagh order that 1 15 good pracnce to nulize the
test rounmely 1 every uneplamed febnle or
undngnosed systemic disease The LE test s
also of considerable proguostic value because it
permuts the evaluation of results of treatment as
well as bemng 2 useful tool n studving the mech
anism of the discase It should be noted, how-
ever, that 1if creetud search is made LT cefls are
usualhy found m panents under most effectne
sterord treatment  Apparently the basic disturb-
ance 15 not gretth altered by medicaton

Parnorocy

The pathological changes in dissenunated In
pus ervthematosus are essentially of a ™o fold
nature (1) those referable to vascolar mmoive
ment, and (2) those referable to fibnnod
degeneration of connectne tissue The v olve-
ment of blood vessels meerferes with fluid nter-
chinge and affects not onhy the systemue car-
culanion but also, at umes the pulmonary
arculanon The vascular changes muw  consist
of smple dilatation of the capilfary bed or pro
hferatne Jesions of the himing epithelum of the
capillanes, artennles and 1enules The chges
are often associated with thrombi and occa
sionally occlusion of vessels, there are also de
generane and necrouzmg lesions Fibrinoid
degeneration of the connective tssues of the
resenchy mal organs resulrs i fragmentation of
these elements, swelling and increased density
of the mterfibrilar ground substance, eventually
resultng n scleross, These features are shared

THE LUNG AS A \HRROR OF $YSTEMC DISEAST

to vanable degrees by polyarterttis nodosa, s
culitis of rheumauce fever, scleraderma, dermato
myvosius and sexeral others of, the 5o called cof
lagen group of diseases

Pursionars Lesions
P’

The pleuropul v us of svs
temic lupus ery thematosus have recened fitle
attention possibly becwse the Jungs do noy show
as stoshang features of the disease as do the hearr,
ludneys, jomts and hemopowetc organs Yer,
there 15 hardly 2 panent with acute sy stemme fu-
pus ery thematosus who does nor hate, ar one
tme or another, molvement of the lungs es-
pecially of the pleura The pleural miolvement
may be recurrent affecung one casity or the
other It may be of a dry fibnnous vanery or
appear as an effusion of moderate or mussne
proportions Tumulty found that of the effusion
15 massie 1t may herald secondary mfection He
also found tuberculosis not an uncommon com-
pheation Supp hof 115 also
frequently encountered

In occasional nstances one meers with panents
who have recurrent uneyplamed respiritors tract
mfections, with or withour gross evsdence of
preumoana, long before the true nature of the
disease becomes chimeally apparent There 1
every reason to expect thit a dissennnated dis-
ease, such as lupus ery thematosus, with a pre
difection for yascular sTrUctorTs, COMRENIe s
sue and scrous membranes, should find the Jungs
and pleura favorable sites for development In
a study of 105 panients wich systemic fupus ery~
thematosus, Tumulty was unpressed with dhe
frequency and smportance of the pulmonacy n
oliement This imvesngator observed tho 1y pes
of alterations those dve to the lupus stself and
those due to secondary bacternl mfection The
msvolsement of the fung by fupus, accardiy
Tumults, 1s often overlooked or considered o
be a pacumonra of bactenal or viral origin The
basitar poruons of the lungs are most vulner-
able, 2 pronunent feature beng conniectie tissue
orgamzation of 4l eolar spaces resultng small
patches of atelectass

The sy mptoms and signs of pleurapulmoriary
am olyement n systemic fopus ery thematosas -

I
e br
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The roentgen findings of systemic fupus ery
thematosus, with reference to the pleuropulmo
nary mvolvement, are in heeping with the path
ological process  Although abnormal changes
are encountered, they are not characteristic of
the disease  However, the changes assume added
mmportance if the nature of the svstemic disease
1s known or suspected (Figure 29) 1f evpen
ence wath other collagen diseases can serve as a
gude, 1t 35 very kely that once the significance
of the roentgenological changes 1s fully appre-
ciated, the chest \ ray will also serve 15 an mid i
the diagnosis of obscnre disease Tumuln as
cnbes parneular sigmificance o patchy_arelec
tanc areas in the basal portions of the Jungs and
t@phmgm In the
fifty four autopsied cases, reported by Purnell
and co-workers, focal or diffuse 'a_(ic—c_tﬂu\ as
found 1n 443 per cent A case is reported by
Cllman and Cudkowitz of a young woman who
became 1ll with an acute febrle disease charac
terized by cvanosis and dyspnea A shadow at
the nght base was regarded as bang due to a
subphrenic abscess but at operation no pus was
found Later a diffuse opacity w1s seen at the
nghr base as well as motthng at the left lower
lobe The left subphrenic space was then ev
plored surgically and again no pus was found
Three months later an ery thema appeared on the
face and the diagnosis of lupus erythematosus
was no longer m doubt

Tsrael reported twenty eight patients with es
tablished dugnosis of disserminated lupus ery the-
matosus, 1n mine, confirmed at autopsy Roent-
gen or pathologic evidence of pulmonary m-
volvement was found m twenty of the twenty -
o pauents Fifteen patents showed, on one
or more ndx\t}gmns, climcal and roentgen evi-
dence of pncumom, m two, presiously uasus
pected pneumonias er&found at antopsy Two
patents had _llc_mls)___\x_xﬁ_lm?eﬁm; and
onc panent had diffuse pernsascu Jrﬂ.vastuhr
changes Isracl was able to differentiatc theec
“groups of cases with varying pulmonary pit
terns  One form was characterized by recurrent
pneumonta, 2 second shoued lesions symulating

THC LUNG AS A MIRROR OF SYSTTMIC DISLASE

tuberculosis, and 4 third had predommancly res
piratory sy

Bille, also Thorell, direct attennon to the
pleural and subpleural changes 1In a study of
five cases there were pleural changes noted
the chest Y-rays consisung of pleural thicken.
g, small effusions and subpleural changes m
the adjacent parenchyma best demonstrated m
oblique projections ‘The frequency of pleural
im olv ement 1s brought out m the study of Pur-
nell and co workers No less than two-thirds
of the panients had pleural effusions It was bt
lateral 1n 48 1 per cent and urlateral in 18 5 per
cent  Unexplamed pleural effusions, especnally
if bilateral, occurrmg m women in whom there
may be reason to suspect a sy stemmic disturbance,
should bring to mind the possible presence of
d 1ted lupus en th Small pleural
effusions are often associated with oblique or
honzontal stnations, the evact nature of which
15 problematc (Figure 30B)

In patients m whom the disease pursues a more
ChrOﬂlC course, one may encounter Chest Y-rﬂ)
findings i heepmng wrth a diffuse nterstitial
fibrosis assaciated with small pleural effusions,
very much like the changes seen in other collagen
diseases The following case illustrates the “class
scal’ features of disseminated lupus ers thema-
tosus, mcluding the pleuropul 3 changes

Case 19 Female—Age 19

A white gir! was admitred to the Morrsania City
Hospital July 5, 1950 complaming of joine pains
weakness and loss of twenty five pounds in weight
Her illness began three months previously with
fever enlarged glinds and sore throar The pavent
was 1dmuted then to another hospeal where the
condition was diagnosed as glandular feser for
which she was treated  Several wechs before enter-
ng the \ornsana Citv Hospueal the panent de-
rveloped a rash over the bridge of the nose Physical
examunation revealed an acutely il gl wath marhed
hmitation of motion of the back and extremities
At thus nme there was no erythema on the face
There ssas a fusiform swellmg of the first provmal
[ jomnt and g fhzed Iy mphad: b
The spleen was palpable Blood examinations
showed leucopensa, anemta and L E cells Chest
\ ravs did not show amy sigrmficant abnormafities
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Figure 30 Case 19 Dy d lupus eryt with pleur dul lestons A (Upper

left) Charactenisuc butterfly rash on bridge of nose :nd checks B (Upp(r ngll) ‘LE " cluster and poly-

morph lear cell masses of h matental G (Lower left) Chest x ray shows no abnor-

malmes D (Lm.er right) Five months later, famt, round infiltration 1n nght upper lobe, hinear strations m

night lower lung field, flmd 1n both pleural cavinies, cardizc shadow enlarged with pencardial effusion (At

topsy rescaled fibrinous, gelattnous evudate i both pleasal caviwes and 11 penicardial eaviey, edema and con-
gestion of lungs, glomerular lesions of kidney with suggestise sire-loop™ appearance )
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unged serous flud In addison the chest ¥ ray
now revealed v soft round homogeneous density
in the nght upper lobe as well as hinear streabs
paralleling the small fissure For a time the patient
showed signs of smprovement and she was treated
at home with cortisone and pertodic chest aspira
tions Later the patient developed anasarca which
was partially rel eved with merevhydnn  She was
readmitted to the hospital On July 19 1951 the
pauent sustained a severe nasal hemorrhage and
died

Autopsy revealed marked fibrous adhesions
withm the thorax bmnding down the viscera The
lungs were covered by a thick gelatnous fibrinous
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evudate which dipped between the lobes of both
Iungs On cut section the lungs were markedly
congested firm and atelectanie Tl ere was a frothy

sangumous exudate expressed from the cut surface
The fibrinous gelatinous exudate also covered the
penscardrumn which was mumately attached to the
heart Exudate was present on the surface of
the heart but the valves were normal  Aheroscopic
examination revealed the pleural surface thickened
by fibrin with mymmal exudate no eosinophils were
seen The lung parenchy ma showed edema and con

gestion The final duagnoss was disseminated lupus
ervthematosus with pericardial and pleuropuimo

narv volvement

Mycosis Fungotdes

\lycosss fungoides 15 a disease characterized
by erythematous eczematoid urticarial or med
lesions of the skin which gradually wfiltrate and
thicken the epidermis 1 nme producmg nodu
lar ulcerative or fungaung masses As 1s often
the case 1 dermatology mycosis fungodes 15 a
msnomer The disease 15 nesther 2 mycotic 1n
fection nor a fungatng tumor nor s 1t hmueed
to the shin  Some investigators consider m) cosis
fungoides a tumor hke disease others include the
condition among the lymphoblastomas because
the termnal picture may assume the features of
Hodgkm s disease 1y mphosarcoma or lymphatic
leuhemiz  Bluefarb lists nine diverse opimions
regarding the nosologie status of mycosis fun
goides and adds a tenth namely thatatis a dis
ease of the reticuloendothehal system an opin
1on shared by many others All agree that the
shin lestons arc simply an oursard expression of
a generalwed disease Bermn m a review of
sixty cases reported in the hterature from 1928
to 1938 found that of erghteen cases examuned
at autopsy sicteen had involsement of mternal
organs 1nd onc probable myvoliement The or
gans most often affected are the spleen lner and
lungs

Ruzmtzly n 1916 was among the first 1o
direct attention to the pulmonary lesions in my
cous fungordes The three cases he described
show ed roentgenologically prominent hilar mark
ings and mfiltranons of the adjacent Jung paren
chyvma In 1940 Werth review ed the pulmonary
findings of ms costs fungoides and found reports

of thirty one cases which contaned reference to
the langs but very few of these mcluded chest
< rays The paucity of adequate descriptions of
the pul y festauons 15 Joubted]
due to the failure of most dermtologists ro have
chest ¥ rays taken of pauents with shin diseases
This 1s forcefully illustrated m a recent studs
of Bluefarb and Stemnberg who reported no less
than four cases of mycosis fungiodes in which
round nfiltrates were demonstrable 1n the lungs
roentgenologically In three the nature of the
pulmonary involvement was venfied at autopsy,
the fourth showed clexrmg of the nfilerations
following mitrogen mustard and radioacti e phos
phorus The following case llustrates the pulmo
nary findings m mycosis fungordes

Case 20 Male—Age 59

A white male was admutted to the Vlontefiore
Hospial with a shon disease of three years dura
tion The disease had made 1ts inimal appearance
on the nght leg The lesions soon increased 1n num
ber became fungating and covered almost the en
tire body (Figure 31A)  Biopsy of shin tissue re
vealed papiflary protrusions extend ng for some
distance mto the conum where large numbers of
Ivmphocvtes and plasma celly were arranged aboue
the small vessels and about the hair foll cles The
cells were 1n ed loose fibrillar 3
ussue The picture was cons dered in keeping with
earhy infiltrative mi cosis fungordes Lxcept for the
shin lestons ne other significant abnosmalieses wcre
found A chest \ rav at this ime reyvealed 2 circum
scribed nfiftration 1n the nght upper lobe and ac
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Figure 31 Case 20 Mycosts fungotdes w th pulmonary |

y lesions A (Left) Nodolar and vlcerause les ons of
skin of trunk arms and legs (B opsy of skin resealed changes consistent with mycoss fungo des) B (Rglt)
Chest x ray reveals a large collection of fluid 1n the nght pleural caviry scattered rounded denstes m borh

small well d

d nodules also lsement of reg onal

lungs (At autopsy lungs revealed

Iymph nodes vertebrae 1ser spleen kindeys and adrenals )

centuation of the bronchovascular marhings i both
lungs

A year after admtssion the patient deyveloped
flmd 1n the nght chest which was aspirated and
found to be a clear exudate contuning large and
small mononuclear cells but no bacteria The chest
v ray now revealed m addition to the collection
of fwd & e ¢ w both
lungs (Figure 31B) In spite of rad otherapy the
course of the disease was steadily downhill and the
pauent died twenty one months after admission
Autopsy revealed fluid in both pleural cay nes, The

lungs contammed numerous small well demarcated
firm nodules some with reddish centers the mter
venmng tissue was emphysematous  Histologe v
amination resealed cumar nests of poly hedral cells
m the pleura as well as in the lungs The shin
showed s milar masses of tumor cells nvad ng and
replacing the normal connective ussue bundies of
the conwm The cells were mregular phhaoue weh
large hy perchromatic nucles They assumed 2 defi
mite pernascular arrangement In addmon tlere
was mvohvement of the regional lvmph nodes ver
tebrac Iner spleen ksidneys and adrenals

Neurocutaneous Diseases

There are a number of syndromes grouped
under this heading which have long been fa
vorute topics of discusston by dermarologists and
neurologists  Of late intermsts have become
aware of these mtngung diseases because they
mav be assoctated with sy stemic manifestations
mcludmg Addisons disease acromegaly myx
edema and other disturbances The several con
ditrons nclude dexelopmental defects neoplasnc

formatons as well as endocrne gland mvohe
ments As mught be expected mental deficiency
and epilepsy are frequent VWith mcereasing use
of routine chest \ rays physicrans nterested 1t
chest diseases have occasion to encounter pul
monary lesions associated with these nearoct
tancous sy ndromes

The nevrocutancous group of diseases mclude
a vanery of disorders myoliing a muxture of
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Digure 32 Case ?1' Tuberous sclerosis with pulmonary lesions A (Left) Symmetric eruption on the nose 3d
jacent cheek and to a lesser extent chin and forehead B (Right) Warry swellings of subungual fibromas

with ndging of the nals

corresponded with previous descriptions of the
disease The changes consisted of profuse aver

(Continued on mext pige)

age of eight to ten years the pauent suffered from
recurrent Jachsonian convulsions but she never Jast

growth of connectne tissue ncluding smooth
muscle and blood vessels leading to the forma
ton of numerous small ¢ysts The followmg 1s
an abstract of the history and lung biopsy find
ngs of one of the cases of tuberous sclerosis re
ported by Davson

Case 21 Female—Age 30

During a pertod of three years the pattent had
recusrent serzures of chest pan and dyspnea At
the ume of the recognition of her disease mn the
course of a routine chest x ray the pauene had
the seventh such episode The chest x ray at this
ume revealed a partial left sided pneumothorax
with a small pleural effusion The past history re
vealed that at the age of five years the pauent de
veloped a facial eruption which became more con
spicuous 1n the subsequent five vears From the

Phs sical exarmination revealed a sy mmetnic erup
tion of the shin of the nose and adjacent cheeh
and to a lesser extent the chmn and forehead In
the left Jumbar region there was a small parch of
peau chagrine The nails of three fingers and eight
toes were deformed by warty swellings ansing
from the hteral edges of the nm! base (Figures 32A
and B) No abnormahties were found elsew here
except for a moderate enlargement of the hidneys
which were deformed by several rounded lumps
Examination of the urme was negatne Addional

'

A amar

The left fibula show ed subper osteal thickening and
an oval translucency at its lower end Several of
the phalanges showed subperiosteal nodes Ixcre
tion urography confirmed the presence of remal
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Bigure 32D (Lefe) Biopsy spectmen fromt right lung show s eyst Jike spuces E (Rsghr) Bropsy specs

men from left lung shaws a band of smooth muscle Gbets to the nght 1 a stsand of fibroblasts and

a collecnion ¢ f macrophages loaded wich sron pgment (Fram Dawson Quart J Ued, 23 113,
194}

enlargement and showed deformty of the fovner
cah ees on the nght side The pattent returned home
and went to worh  She soon developed another
spontancnus  prneumothorax nn the left side 1nd
sfter an mtenval of mne months 0 eghth sexzure
of chest pun and dyspner this time che pun on
the nghr side

On readmussion 1o the hosprtal the pattent showed
a nght sided pneumothorn with complete callipse
of the lang The hmg did nat remflite becwse of
the presence of 1 bronchopleural fistula A thora
cotomy was done The Jung was found deeph
colored dark blue, the surface covered by mbaey
nodules probable caused by subpleural blebs A
biops speomitn was tahen The pleural hayers were
pameed with 5 per cent sther nurate solution and
shorely’ thereafter the lang reexpanded A month
later 2 Spontancous pneurnothoray recurred on the
left sside The chest was opened and the sppearance
of the lung was the same as that seen pressoush
on the night side A biopsy spectmen was remoted
Both pleural lavers were pamnced with § per cent
sther nitrate solugion and the fung reexpanded fulls
withm five dns

Histologreal ex immation of the nght Jung iopst
shawed condensed lang tissue with ¢ st ke spaces,
several mcampletely fned by cubordal epihelium
(Figure 32D) The left lung biopsy specimen pre
sented 3 spongs appewrance due to small sphencal
cvsts These were hined by low columnprr or cu
bowdal eprthehum  In addion  there were com
pletehy soha areas composed of cubodal eclls ™
gether wath small bands of smooth muscle fibers
and fibrobfasts (Figure 320) In the sections of
the feft and right Jungs there were hege numbers
of iron pigment contammg macrophages hng free
m the cvsts and alveol as well as wathin the fung
parenchyma probably due to hemocrhages from
the vascular walls of fhe Jung crsts A finger bopsy

showed cell paptil

23
YON RECRLINCHAUSEN's DISFase
ANeurofibrout itosis)

This disease, deseribed by ns discoverer st
1882, 15 most often seen in the form of multiple
fibromas and neuromas w the shin with or with-
out cutaneous pigmentanon  Neurofibromatd



DISEASES OF THE SRIN AND MUCOUS VIEMBRANES

withun the thoracic caity may be encountered
as part of a generalized process affecting the
shin, sensory, sheletal and other organs  Heub-
len and co workers emphasie the stlang sumt
larity beewcen tuberaus sclerosis and Von Rech-
hoghausens neurofibsomatosts These authors
quote Zsmmerman to the effece thet tuberous
sclerosss 35 actuilly 2 central form of Von Rech-
Imghausen s disease while Von Rechhinghwisen’
disease 15 a form of perspheral tuberous scleross
Intrathoracic newrofibromata have heen found
i assocranon with mtercosrtl, the vagus and
sympathetc nerves The lungs themselies are
rarely involved even when the disese 15 wde-
spread in other organs The reader 1s referred to
1 complete revien of the subject w 2 study by
Rienbock and Rosler ln the thoray, the favorte
location of these tumers 15 1 the upper chest,
retropleurally, adjacent to the spine The tumors
are vsualh discovered accidentally m routme
chest \-rays (Figures 33A and B) Durmg W orld
Var I a sizable number were detected w this
manner among nductees A teneatsne diagnows
of neurogenic tumor 13 mide because of the Io
cation of the rumors m the postentor potuon of
the chest adjacent to the spine, a definttnv e drag-
nosts can be establshed only afrer surgreal ex-
plorarton  Approumately 10 per cent of mera
thoracic neurogemic tumors undergo malygaant
changes. The tumors e of specul mterest to
thoracic surgeons and quite a number have been
removed successfully The tumor may have an
four glass extenston ta the spmal cord The lung
parenchy ma 1s ritely myohed hent and s co-
worhers collected sevents -eight cases of primary
mitrathoracic neurogenme tumors reported i the
literarure with an mcrdence of 153 per cent of
mabgnaney
An unusual instance of solitary benugn nearo-
fibroma wathmn the substance af the lung which
w s remored surgicalhy was reported by Touroff
and Sapin m 1949 A search of the terature by
these authors revealed another erse, published
by Bartderr and Adams n 1946, of 2 soliary
neurngeme rumor aterched to the left maun
vronchus The twmor 2 neuronoma was re-
moved by pneumoncetomy  The third case, eited
by Touroff and Sapin, w15 the follow ing wseance
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of multple neurofibromata hmited to the lungs,
described by Aronson and ms slf m 1940

Case 22 Female—Age 57

A egro housewn sfe was admteed to the Morns
ama Oy Hosprral on Seprember 12, 1934 Her
chicf complatats were asthma Iike seizuges precipi-
tared by upper respratons snfections The poesent
episode Irsted abour 2 wech and was assocuated wieh
pasn 10 the left chest dyspnea, cough and bloods
espectoration Past lustory revealed an artack of
nght ssded pleurisy following nflaenza e 1917
She had an abdonunal hsstercctomm, salpingo

p tomy and appendicectomy in 1916 Far
abour ten years, the pauent had knowa that she
had disbetes

The pauent &:d not appear acutel it The tem
perature and pulse were not elesaced The heee
was moderately enlarged, blood pressure 150790
Blood Wassermann was 3 plus  Bload evanuna-
non showed maderate anenua and shghe Jeuhocy -
tosis The urine contamed ¥ plus glucomse e 1cetane
and a few pus cefls A chest © ray disclosed a num-
ber of sharph circumscrshed  homogencous den-
sives of vary g size, rrregularhy dntnbuted in both
lung fields The 1ppearance of the undules was i
keepng with a merastate neoplasm Lxamunation
ot the gastrointestmal, urogemtal and skeletal sys.
tenrs farded to reveal a possible pranacy ate  After
an unciyeatful stav of six weeks in the haspreal the
dubcetes beng controlled v dret, the patent was
discharged The final dragnoses were diabetes mel-
firus, svphilis, essentral hypertension, pulmanary
metastases from an unhtown site

Tour vears Jiter the pavent was readautted to
the Vornisama Citv Hosprtal with fever and clulls
of four davs duraten There was 2 moderate ele-
vation of temperature but otherwise no significant
changes from those noted on the fisst admsson
A chest ¥ 1ty revealed the round densities 1 biogh
lungs adentical in size and ditrbation with thase
nated four years previoush  Victastatic carcinoma
scemed hardhy bhels and a careful search was made
for an underluing cause A mild ¢y stitis and puels
tn were the onh abnormabties found  Shortly
after admiswon the patient deseloped increased
cough pam i the chest and Bloody evpectaration
A needle was mserted mro the nighe lung at the
angle of the scapuls and aboue 10 cc of greennh,
wwderaeeh thick pus asprrated wichout difficults
Culture of the pus showed staph lococcus albus

A chest v-rav taken eight days afrer the thora-
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Figure 33 t tumor (d d devrally on rouune fl ) no refer
able to chesty A and B {(Upper left omd vight) Large, oval, homogencous density occupy g upper half of
ught chest calaificatton of lower border, thickened horizonral fissure, osteoarthrius of thoracic spme G (Loacer
lefe) One month after excision of twwmor, nght lung completely reevpanded, taceclabar fissure drawn upward
pleuritic reacuon ae night base D (Lower right) Resected spectmen {At operation a large, spherncal tumor was
found attached by a pedicle to the paravertebral guteer m the regton of the second intercostal nerve Upon re
moval of the mass, the lung expanded completely and filted the henuthorax The tumor, a soft eyst weghing
1050 grams was filled with shghtly blood unged sesous flud, cyst capsule was thich and concamed many foct
of cal M showed ) features of 2 neurofibroma )
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THE LUNG AS A MIRROR OF 5\STEMIC DISEASE

Figure 34A (See legend on opposite page)
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Chapter 8

Diseases of the Skin and Mucous Membranes (Contnued)

Diseases of the Skin and Malignant Tumors

IN A nsueme extubir Curth collected 1
variery of non neoplastic dermatoses which may
be assocrated with malignant mternal tumors
Of parucular interest from the view poine of the
present discussion are the shi diseases which
may be found m 1ssocranion wuth wntrathoracic
tumers
In restewing the varous dermatoses which
may be assoctated with neoplasuc disease one s
struch by the fact that collagen diseases appers
to be fasored Since collagen 15 the major com
ponent of the integument such an sssociation 1
to be expected ITowever the relantonship s at
times so strihing that other factors are undoubr
edly also myvolved Lansbury commented on the
assocration of neoplasms  meluding bronchio
gemic carcinom and theumaroid arthnns der
matomy osttrs and dissermnated lupus erythemn
tosus As will be mdicated shortly  scleroderma
also falls i this group
Lansbury speculates that tnasniucit 1s measion
1 a fearure common to ll neophisms aad since
m some cases the collagen diseases disappear
after the tumor 15 removed the assoctation of
the two may be ciused by seme factor w hich
facilitates the myaston of mabgnant cells Thus
frctor Lansburs suggests nught be relared to
scme hyaluronidise e substance secreted by
malignant cells The substance afrer entering the
generil circulinon mn interfere wich che hyal
uronate components of connecine nssue and
therr enzymes and coenzyvmes It w ould scem
therefore good prictice when @ collagen disease
occurs i m older person without 1 recogmzable
cause that studies should be made to detece a
possible concealed neoplsm

A Negro female aged sinty one yeirs pres
enth at the Brony Mumieipil Hospital Center
deteloped two vears puac to admusson 4 tag
Iing sensatron and pun m the hands and fecr At
this time 2 chest  ray disclosed 1ctive pulnto
nary tuberculoss and the pauent was placed
under treatment with streptoms em and nonrizid
with considerable improvement i the pulmo
nary diewse A year later the pan m the ex
tremities becime worse The shin of the fingers
and toes show ed atrophic changes wsth some de
formity of the phalanges 2 piceure of acroscle
rosts Two sk bropsies revealed subepithelsal
fibrilar fibrosis hyaline and some amyiod ma
tenal also focal edema and vascuhns The der
mat changes were m heeping with scleroderm
The bones of the hands and feer showed roent
genologically  deossificanon and soft ussue
changes also cileificanon of blood vessels At
ane of the stff conferences the problem was
rassed of the possible relayionstup of cerraim dis
eases of the sl m and occulr carcmoma Three
months later n the course of & careful eviming
tion a member of the house staff found a pe
culitr friable nontender granulomatous ussue
mass 1 the floor of the pattents mouth A by
opsy Tevealed a papiflary squamons celt T
noma Although the changes s the skt aod the
appearance of the Carcmama tn the mouth of ths
papent may have been comaidental dus expert
ence 15 wncluded among those reported 1y others
to mdicate that possibly there 1 an AseTANAR
of certam dermatoses and malignant neoplasms

The records of the Vontefiore Tlospal m
the past fiftcen yeuws contam four instinces of
sclernderm m 1ssociation w 1h malignant nee-
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gones (1) endocrine dy sfunctions, (2) nervous
system disturbances, (3) toums, mfechons and
trauma, and (4) vascular disease As yet, no
single explananon suffices  Scleroderma 1s com
monly 1ncluded among the collagen diseases and
represents the least virulent member of the

grou
P Parsorogy

The morphological changes m scleroderma
follow a farly umform pattern The hardenmg
of the slun and mucous membrane 15 the end
result of a process which begms as 2 diffuse,
nonpitting edema of the connective nssue  After
the edema flusd absorbs, the stroma s replaced
by fibrous tssue leading eventually to atrophy
of the shin and underlying structures An ac-
company g vascular disturbance manifests atself
1 grtertolar spasm and obliteration of small blood
vessels with a corresponding reduction of blood
flow to the parts If the process affects the shin
supphed by the digital arteries a farly frequent
accompamment, the scleroderma may be associ-
ated with Ray naud’s disease The Jarter may pre
cede recogruzable sclerodermatous changes in the
shin A fully developed picture of scleroderma
15 featured by a mash-hke face, the lips puckered
so that smiling 15 difficule the slin smooth and
ghstening with mottled pigmentation ar times
depigmentation, about the nose and mouth The
hands mav show the stigmara of Ravnauds
phenomenon with 1bsence of digital phalanges

The pulmonary lestons m scleroderma 2s 1
the other organs affected, 1s charactenized by 2
scleronc process which mamifests wself exher (1)
as 3 diffuse mrersutial fibrosss with thickening
of alveolar walls, also obliteration of arr spaces
and compensatory emphysema, or (2) a similar
picture accomptnied with cystec sclerosis of the
parenchyma, probably represenung a further
stage 1 the development of the disease The
cystic spaces are caused by hyaline degeneration
of aleolar walls which become thinned out and

rapture causing dissolution ¢ysts Bullous em-
phisema and brc are  oc I

seen The pulmonary blood vessels, mcluding
the alveolar capillaries may be encased 1n 2 col
lagenous sheath with obliteraion of capdlanes
and aheolar spaces There 15 reason to suspect

THL LUNG AS A VIIRROR OF SYSTEMIC DISCASE

that some cases of, 5o called, indeterminate forms
of diffuse mterstinal fibrosis and cysnc disease
of rhe lungs, of unknown orgm, may be caused
by sclerodermatous changes of rthese organs al
though shm changes may be absent There are
analogues for this state of affars m sarcosdosis
and several other diseases mentioned mn this
volume

Cunviesr Tearures

Hayman and Hunt found repors of seven
cases of scleroderma m which svmproms refer
able to pulmonary mvolvement were present
before the deselopment of the shin disease or at
1 tme when the cutaneous changes were so
shght 15 to escape notice Ray naud s phenomena
preceded pulmonary symptoms m four of these
cases, n the remammng three the pulmoniry
symptoms occurred 1s the mmtial mamfestanions
of the disease In tw o cases the tme mternal be
tween the respiratory and cutancous manifesta
tions was more than two jears Prowse repors
the case of a man of snty-s1x whe, one year bhe-
fore the appearance of chnical signs of sclero
derma developed “pneumonia and pleunsy” on
ane side and, two w eeks after recoveny from this
episode © pneumonta nd pleurssy ” on the other
The chest \ rayvs were nterpreted as m heeping
with chrome bronchis and emphysema The
postmortem exammation showed 1n addimon to
scleroderma of the skin, fingers, hands and lips 2
marhed degree of mterstitral fibrosis of the lungs
and thichenmg of alveolar walls vwhich were con
sidercd n heeping w1th scleroderma

The symptoms of scletoderma of the lungs re
flect the anatome changes i the thoracic cage
as well as the effects of stiffening of the lungs
with resulung interference mn the bellows actnon
of the organs Dry cough, dyspnea and ) anosis
become mncreastgly severe as more ab colar ept
thelium 15 compromsed i the fibrouc process
Orthopnea appears with a faihng hesre Death
may follow acute asphywia or as a resule of
chronic cor pulmonale The heart mself may of
course, be the seat of sclerodermatous changes
and contrtbute to the demise  Ar any stage, a0
INtErcurrent respratory aneC(lon may termnate
the course of the disease



DISEASES OF THE ShIN AND MLCOUS MEMBRANES (CONTINLID)

RorvTepsoLocy

The roentgenological appearance of sclero
derm1 of the lungs are not specific but they as
sume added sigmificance n the hght of the chn
scal findings In the presence of emphysema the
chest v 3y may fal to reverl much devnton
from the norm although widespread mterstuctal
changes mty be present m the organs In uncom
phicated cases both lungs show escher_fine or
coirse striattons affecting diffusely both orgins
The changes re most pronounced n the jnner

T -1 13 -t ~ £ £

cystic changes the 2ffected lungs mav or mas not
show 1 fine honeycambung  In the late stages of
the disease the pulmonary changes become even
less disuncene raentgenologically This 1s due to
recurring pulmonary micctions and suppuration
The latter 15 often due to aspiratton of contents
from the esophagus this organ bemg often in
volied m the process Snomer or later the lungs
reveal evidence of chronie passne congestion
caused by 4 faling heare

In an instance of scleroderma complicated I
Raynaud s disease which T had occaston to fol
Jow on the wards of the Mornsana City Hos
pital and n the Chest Chme the pulmonary
markings appeired so stnhing and 1 heeping
with the shin disease thar after smudy the case
was reported by VMurphy Kramnm and Gerson
as one of scleroderma with pulmenary fibrosis
This was the first case reported with a desenip
tion of the pulmanary manifestations of the dis
case s scen 1 logically fi 1
autopsy confirmation was not avahble  Subse
quent studres by others ancluding postmortem
observations hase confirmed the conclusions
reached 1 this particular case  In recent years
the possible presence of sclerodermatous changes
i the lungs i patients with scleroderma of the
shin has presented stself ro me on a number of
occastons  In fact 1 several I suspected sclero~
dermnt of the lungs although shin lesions were
not demonsersble Bur one cannot go as far as
Pugh 1n clanung that i many cases the soent
genolome dugnoss of pulmimany scleroderma
can be nn e without hnow ledge of the chimcal
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picture  Lsen m the presence of scleroderma
of the shin st 15 most difficult to correlate the
marhngs m the lungs with the dermal changes
Decause of the compheanng factors pressoush
mentioned

In the following case the imual svmptoms
were 1 heeping with an acute nonbactersal
bronchopneumonra  Sersal chest ¥ ravs revealed
mcreasing diffuse ynterstinial fibross of the Inngs
At the same tume the panient developed signs of
scleroderma with Raynauds phenomenon  also
evidence of Jupus erythematosus the dugnosss
of the latrer bemng confirmed by the presence of
L T cells m the blood on repeated occastons
The case demonstrates not only the pulmonin
findings m scleroderma but also the assoclanon
of the latter with Iupus cry thematosus 2 kinship
stressed i Chapter 6

Case 23 Female—Age 59

The pavent was admutred to the Monrefiore Hos
pitsl on Dr Sol Biloons service in December
1952 with fever dvspnea and physical stgns pont
ing to an acute pneumonn of one dav s duration
A bedside chest ¢ ray taken on the day of admis
sion revealed massse mfilerations myolung both
lungs with Itele aic contuning ussue to ke seen
There was moderate enlargement of the heart (Fig
ure 36B) The wmp was that of congestne
heart disease and bronchopneumonia since the pa
tient had had a serzure of corenaey acclusion four
vears prestously for which she had been treated
with Jow salt dier and diarecies

The patient recened Jarge doses of pemcillin and
strepromycin bur the temperature remamed ele
vated for scrve tme and dechined slowh A week
after ad; the patient cxp d a sudden
chill the temperature rose and ac thes tume the
pauent had paun and tenderness m the abdomen as
well as evidence of coldness of the evtremies and
peripheral eyanosis The patent expenenced sy eral
add uonal seaaees of this nature  Of significance
m the laboratory findings was the presence of 2
high degree of macroesne anemma and a relane
feuhopema The patsent improsed slowls and was
discharged 2 month aftes her admission

At home the patiene soon developed pan, swell
mg 20d stiffness of the hands and, st times, pan
and cramps 0 the legs The patient was readmurted
ta the hospital sic months after her d scharge be
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Figure 35 Scleroderma assoctated with diffuse mnterstinal
pulmonary fibrosis and other Jesions A Interstinal stna
tions throughout both lungs B Two years later marked
increase i diffuse fibrosis scattered irregular densites
heart enlarged C Esophagogram showmng dilatanon of
organ (absence of perstalsis and delay n emptymmg) D
(Opposite page) X ray of hands showing osteoporosis and
atrophy of terminal phalanges (Autopsy revealed diffuse
ntersuial fibrosis of both lungs patchy bronchopneun

moma fibrosis of esophagus and small intesune fibrmoid

changes i my ocardium }

tous rash over the V of the nech with patchy
volvement of the trunk and ewremes (Figure
36A) The erythema became more marhed after
evposure to ight The pauent offered the addition2]
information thar she had noted cold hands even
in warm weather and at tmes the fingers urned
blwsh m color

cause of the sudden resppearance of chulls, fever
and sweating The physical examnation revealed a
chromically 1l looking woman who appeared older
than her stated age There was atrophy and sw efling
of the fingers and spindling of the terminal pha
langes The mouth was pinched and the skin over
the foreherd tight There was a scaling erythema
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Exvimination at this time revealed deformits of
the finger jomts dullness and rales at the hases of
the lungs and moderate hncr enlargement  On sev
eral occastons pleurst and pencardal ficuon rubs
were hewrd The chest \ ravs revealed mereasing
diffuse fibroses of both lungs (1gures 36C and D)
Significant htorators findings included the pres
ence of anema leukopeniy and postne T 1 tests
of the blood on repeated occasony  The patient
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contimued to have low grade fever and showed
sensithey reactions to blood transfusions and drug
nedicaton The final dugnoss was scleroderma
assoctited with Ravnaud s phenomenon lupus ers

themitosus rheumatord arthritss and arteriosclerotic
heart dserse Although not fully recovered the pa

uene lefe the hospital Two months later she died
suddenly of what was presumed to be n acute
coromary Arters seizure

Dermatomy ositis

This disease has certam features 1in common
with lupus ery themitosus 1nd sclerodermn but
m other sigmificant respects shows ndridual
charactenisucs  Dermatonny ossis affects  more
often males of advinced age The disease mn-
volves the shin subcutancous tissues and muscles
Tt mav run an acure, but more often a chrome
course The onsct 15 msidious with fatigue mus
cle pan weabness and lassitude In nme, cutane
ous chnges apper wath puffiness of the face and
an erythematous rash mmvolung the nech ears
chest and shoulders 1 he ery themn affects chiefly
the dorsum of the hands 1t the philangeal jonrs

the fingers in nme becomng suff and panful
The muscle weal ness 1s biltteral and svmmetnt
cal, n ad inced stages the muscle w cakness may
mterfere with degluntion and resprration leading
to spiration pneumonn  Iistologically, the af
fected parts reveal chinges of a nonspecific na
ture conssung of edema of interstitnl nissues
Ivmphoey tic infiltration and necrows of muscle
fibers The changes lead eventually to atrophs
and contractures

The pulmorary changes i dermatomy ostss
are not a feature of the disese A creful search
of the hteriture docs not reveal any reported in

Ergure 3513 (See degend on opposue page)
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Frgure 35 Scleroderma associated with diffuse mterstinal
pulmanary fibrosis and other lesions A Interstial strsz
uons throughout both lungs B Two years later marked
merease 10 diffuse fibrosis scattered 1rregular densitics
heart enlarged C Esophagogram showmng dilaraton of
organ (absence of penstalsis and delay 1w emptying) D
(Opposite page) \ ray of hands showing osteoporosis and
atrophy of terminal phalinges (Autopsy revealed diffuse
wterstitial fibrosis of both lungs patchy bronchopnen
monta fibrosis of esophagus and small intesune fibrinoid
changes 1n mj ocardum )

i .

cause of the sudden reappearance of chills fever tous rash over the V of the nech with patchy mn
and sweanng The phusical eximination revealed a  voliement of the trunk and evtremues (Figure
chromcally 1l looking woman who appeared older 36A) The ervthema became more marhed after
than her stated age There was atrophy and swellmg ~ exposure to hight The patient offered the additional
of the fingers and spindling of the termmal pha-  nformation that she had noted cold hands even
langes The mouth was pinched and the shin over m warm weather and at umes the fingers turned
the forehead nght There was a scaling ervthema  blush mn color

~
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Tyaminanon at this ume revealed deforminy of
the finger joints dullness and rales at the bases of
the lungs and moderate Iner enlargement On sev
eral occasions pleural and pencardial friction rubs
were heard The chest x ravs revealed increasing
diffuse fibrosis of both lungs (Figures 36C and D)
Sigmificant Liboratory findings included the pres-
ence of anennz leuhopenn and positne 1 1 tests
of the blood on repeated occastons The patient
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continued to have low grade fever and showed
sensieviny reactions to blood transfusions and drug
medicwon  The fimal dingnosis was sclerodermn
assocaated with Ravnaud s phenomenon lupus ery -
thenmtosus, rheumatord arthries and artenosclerotic
heart dserse  Although not fully recovered the pa
tient left the hospieal Two months later she died
suddenh of what was presumed to be an acute
Caronary artery seizure

Dermatom; ositis

This disese has certmn fewtures m common
with lupus erythematosus and sclerodermt but
m other sigmificant respects shows mdmidual
charactersics  Dermatomy ositss affects more
often males of advinced age The diseise m
volics the skin, subcutaneous tssues and muscles
It mav run an acute, but more often 2 chromic
course The onser 1s msidious with fangue, mus-
cle pain, weahness and lassitude In time cutane
ous changes appear with puffiness of the face and
an erythematous rash insoluing the neck  ears
chest and shoulders The ery thema affects chiefts
the dorsum of the hands 1t the phalangeal jomnrs

the fingers m ume beconung suff and punful
The muscle weahkness 15 bilateral and svmmetr-
cal 1n advanced stages the musele weakness may
mgerfere with deglutttion 1nd respiration, leading
ta aspirtton pneumonia Histologreally, the af-
fected pirts reveal changes of a nonspeaific na
ture consisung of edemr of intersunal ussues
R mphocy ue mfiltration and necrosis of muscle
fibers The changes lead esentaally to atrophy
and contractares

The pulmonary changes m dermatomy osiis
are not a feature of the discase A carcful search
of the literature docs not reveal amy reported -

Figute 35D (See legend on apposite page)
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pm\murcl\ 50 per cent Becwse of the ugh
of ! especially of
abdommal viscert some authorities hold thit a
duagnos:s of 1canthosis mgriewns in an ndn sdual
of advanced age warrants an esploratory laparot
omy
Inarciiew of 39> cases of rcanthoss nigricans
reported m the lrterature up to 1943 Curth
found the association of cancer reported n ap
provtmately one half 93 per cent of the htter
being abdommal with caremoma of the stomach
accounning for almost 70 per cent Carcmomy of
the lung was reported in only three eases mclud
g one described by Levin and Behrman of 2
man treated 1t the Montefiore Hospital The re
maming two mcluded one discorered aceident
ally by Dore and one reported by Petnim de
Galatz In 1950 Spear reported an addmonal
case of tcanthosis mignicans mn a fifty vear old
white man i assoctanon with anaplasue carel
noma of the lung
Because of the ranty of carcinoma of the lung
m association with acanthosis mgncans the fol

Fowa2e £ ~
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Jowing c1se which came to my observaton 15
worth aiting

Case 25 Male—Age 42

The patsent hthographer developed a rash under
the chin T ater he noted that the shin m the arm
pits and n the gron became darh and suff (Figure
38A) The patient was seen by severa! dermatolo
gsts who diagnosed the condion as acanthosis
mgnicans  Of interest m the pauents past history
was tle face that since the age of twenty three he
had developed gradual loss of evesight and a sister
was also afflicted with loss of evesight the cause
of which could not be determined When T ey
anuned the patient tle ssmptoms were moderate
cough and bloodv expectoration The shin m the
folds of both awllae and groms was dry  darkly
pigmented and ndged with munute papillae pro
jecung alove the surface A chest ¥ ray revealed
a large homogeneous spherical density occupying
the entire superior aperture of the thorax (Figure
38B) Biopss of a supraclavicular lvmph node
shoved squamous cell carcmoma Radiotherapy
was apphed but the patient went downhill and died
three months Iater

iy p gmented
rnight upper lobe
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THE LUNG AS A VIIRROR OF S\STIMIC DISEASC

- Scleredema

Thus disease was first described by Buschhe m
1900 In 1932 Lpstein gave the first compre
hensnve review of the subject Scleredema may
follow or be precipstated by acute mfections such
as scarlet fever, nfluenza ot pharvngus or the
disease may be ushered m with fever and rheu
matic symptoms Several days or weeks after
the subsidence of the acute infection the parent
develops a rapidly progressne nonpitting edema
of the face chiefly about the ey ehids which be
come puffed up Lemwand described the waw
appearance of the face as 1f the shin were ;n a
paraffin bath The edema spreads to the nech
shoulders arms and sbdomen The disease under
goes spontancous remission within 1 varable
period of months  In contrast to sclerodermt m
the edematous stage with which 1t m1y be con
fused scleredema spares the hands and feer and
almost mvarnbly resolves without cusing per
manent damige However acute dermatomyo
sins myedema 15 well as sclerederma mmy
present problems n differentnil dignosrs The
systemue nature of scleredemn has been stressed

Sjogren’s

In 1933 and 1n Iater publicauons Sjogren de
senibed a svndrome charietenized by pronounced
dryness of the mucous membranes due to made
quate secretton of glands cspecnilly of the salt
vary and laenmal glands  Later studies rescaled
that the condition may also mvolve the glands of
the respiratary tract stomach sweat glands and
vaginal mucest The major pathological features
congist at first of 1 Ivmphoey tic cellular mfiltra
tion producing glindultr enlargement and later
parenchy mal atrophy resulting m impared fune
tion Lientualls both parenchyma and cellular
mfilirate disappeat and e replaced by 1 fibro
adipose ussue The participation of the lacramal
nd salsary glands may present a preture symulit
g \llulicz disewse In facr some authors
peefer the term Vikuliez Spogren Discase Tt s
suspected that both condinions are related fo
wt eoparotitss and that all three are manifestations
of sarcordosis to be desenbed m the followiag
chipter The reduced salis wion and hernimation

by Vallee O Leary and co workers Letny wnd
and others

The nature of the pleuropulmonary changes
which may be present m scleredema have not
been studied 1 detail becanse the disease 5 sel
dom fat1l Howesver pleural effustons are often
encountered n nssocmmmrdmlﬂx
toneal and jomt effusions A rire mstance of
generalized scleredena with autopsy findings re
ported by Lemwand revealed m addion 1o
flud m both plevral eavinies diffuse edemarous
changes of the lungs Many of the visceri had 2
pecubiar rubbery consistences  Microscopre ox
amunation reveated swelling of the colligen with
seprratson of the bundles resulting in clear spaces
There was a notable absence of mfAammatory
reaction  In four patients wich scleredema \ allee
noted pleurt] flmd 1 two one had massne effu
sions 10 both eavities and the other had 1n add
non a penicardial effusion The Auid disappeared
with remission of the cutaneous diserse 1 allee
beleves thar mtrathoracic effusions 1re an n
trmsic feiture of the diserse

Disease

and the resulung dryness of the nose phary m
stomich trichea and bronch: ind ather mucous
membranes mav produce distressing svmptoms

Sjogren's disease 1s beheved to be a congental
defect since members of the same fanhy hne
been found affected The preciptating factor
mav be an endocrine disturbince the condinion
being parucularh frequent i women at the tume
of the menopwse Sjogren 1 one of s ¢arly
communications stated that the mucous mem
brine lestons are part of a generalized disease
The frequent assocution of rheumatoid arthnies
1s | cepng with such a concept } amnble de
grees of success hnve been reported with the use
of estrogenic and androgenic preparations cort
cotrapin hormones cornsone cholmerge drugs
pilocarpine and other medicaments The diserse
15 refractory to treatinent

\oteworthy from the view pomnt of the present
discusston 1s the fact that dry ness of the bronchnl
mucosa and assocnited obstructive phenomena
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may cause pulmonary changes of 2 grmulomat-
ous character assoctated with low gride nflam
manon Ellman and \Weber described the case of
2 woman, with Sjogren’s disease, who des eloped
bilateral dry plenrssy Later, she was found to
have abnormal physical findings 1t both lung
bases This was associated with a4 roentgen p ¢-
ture simulating sarcordosis Through the cour-
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wsy of Dr Henry K Taylor, 1 hnd an oppor-
tumty to sce the chest x rays of a pattent with
clhmeal features of Sjogrens disease The film
revealed diffuse fibrosis and emphysema of both
lungs, especially the right upper In this case, as
m the one reported by Ellman and Weber, the
pattent had alse been dugnosed at first as sar-
cordosis
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Chapter9

Diseases of the Skin and Mucous Membranes (Concluded)

Sarcordosis_

InrropLETION

Srcomosss 1s provaeLy the best c‘mn\plc:)f the
thesis vnder consideration, namely, the lungs
may not only murror an internal disturbance, bur
they may be the sole organs found imvolved n
what 15 generalhy acknowledged as a systenuc
dnease  Sarcordosss was ongally desenbed by
Hutchinson and fater by Boech 1 1897 as a der
marologie disorder The latter designated the
condmon  sarcordoss, because the hustologie
changes resembled sarcomatous lesions  In tme,
Boech s sarcord was accepted n dermartology as
a disunct entity I 1914, Schaumann expressed
the view that Boeck s sarcoid or bensgn milury
hipowd as Boech subsequently redesignated the
disease, was a systemic afflienion, a bemgn lym-
phogranuloma, which may mvolve many organs
of the bady, especully the group comprising the
reuculoendothehial system  But, n spue of the
fact that sarcordesss 15 nerther 2 sarcoma nor a
Tupus-bike disorder, nor primanily 1 shin disease,
the designatian. sarcoud, fas been retamed cluefly
for want of 2 better nomenciature

Unaware of the singleness of the disease,
earlier miestigators i vanous branches of medi-
e, e logiscs, ophekalmol
endocninologists and pedatricians described, from
ume to time, vanous facets of sarcord as dis

ease (lacrymal and salivary ghind s olvement)
In recent vears the lwerature on the subject has
reached voluminous proportons largely due to
the interest focused on the discase fallowing the
mtroducton of rautme chest roentgenography n
the exammation of apparently healthy persons
Intsathoracie saccoidosss 15 currently a fatorie
topic of discusston amang phy sicians interested 1m
diseases of the chest It s now estabbshed that
Boeck’s sarcord, ongmally described as a shin
disease, may affect vanous organs and tissues of
the body withour necessanly mplicaung the
shin, m fact, 1 systemic sarcordosss the skan s
more likely to be spared

Incencr anp Distrirution

Among uncommon diseases sarcodosss 15 fre-
quent, especaally the intrathoracic form  In 1948
Fresman found more than 1,000 cases of sarcod
osis and related sy ndromes reported in the hirera-
wre The disease has long outgrown the srage of
dividual case reports uniess the fatter deaf with
unusual features or are concerned with basic
enologe, logic or p probl
The earhier descriptions of the disease stemmed
largels from Scandsnavian and Luropean coun-
tries, n recent years a sizable hierature on the
subject has accrued m Amenca A comprehen-

unice syndromes of which there are about two
dozen histed m the hiterature The more frequent
eponyms under which sarcoidosss has been de~
senbed nclude Besmer-Boeck Schaumann's dis-
ease (systeme sarcordosis), Heerford's discase
{meoparoud fever), Junghings disease {ostins
tuberculosa muluplex cystica) and Mikulicz’ dis

e graph on sarcordoss by Longcope and
Freiman, published 1n 1952, 1 based on a com-
bined myestigation of 160 cascs, mcluding thirry
examunied at autopsy, from tw o mmstitutions alone

Saecordosss affects chuefly adults of the third
and fourth decades of life but jnfants and aged
are not spared  Instances of sarcoidosss hate
been reported m members of the same farls,
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mcludmg sdenucal twins and runming a simalar
course The disease 15 found w sth about equal fre
quency m the two sexes possibly more often n
females In the Scandmvsan countries England
and on the Conunent Nordics are mamly af
fected 1In the United States \egroes are par
ticularly vulnerable especially those born m the
southeastern states  An analy sis of approsmately
three hundred cases of sarcoidosss encountered
mn the armed forces of the United States re
vealed swteen times as many cases of the disease
m Negroes 1s m Whites Other fearures of the
epidemology of the disease will be discussed n
confuncuon with the significance of negatnve
tuberculm reactions usually encountered 1n sar
coidosis

Parnorogy

In 1944 Pinner and I reported 2 case of svs
temic sarcotdosss the course of wlich could be
followed from childhood to the death of de
panent at the age of twenty five The post
mortem findmgs of this panent and of twenty
fiv e additional autopsied cases reported by others
were described m detail The literature ar the
ume of this wntng 1954 contams reports of
approumately 150 autopsied cases Richer and
Clark described twenes two cases of sarcordosss
with autopss findings culled from the files of the
Army Institute of Pathology Inasmuch as som=
of the panents described in the sertes had died of
gunshot and other traumatic mjurtes and m two
thirds the disese had been nnsuspecred unul the
postmortem examination  the study by these
nvestigators 1s unusually mstructive with respect
to the early developmental phises of the disease

The histologic features of sarcoidosis rre
spectn e of the organs or tissues mvolved are of 2
monotonous censistency  In s classieal  form
the disease 1s characterized by tubercle It € struc
tures composed of eprthehiond cells small num
bers of Iy mphocs tes and grant cells of the Lang
hans ty pe (Figure 39A and B) \Macroscopically
amgreges of these tubercles reveal themseh es

F gure 39
yant cells B (Upper iglt) Detail of tubercles C (
e 4 m ruptured giant cell D (Lower r

Sarco doss | stol g features A (Upper left)
Lower

THE LUNG AS A MIRROR OF SYSTEMIC DISEASE

as dissemmated nodules 1n the affected tissue or
organs These cold mihany tubercles were con
sidered ar one time to be an expression of non
caseating tubercles Piner an early advocate of
this theory changed lus views mn hus later years
preferrmg the noncommurea term  sarcoidosis

According to Ricker and Clark the earhest
lesion of sarcoidosss 15 recogmzable especially 1
the lymph nodes m aress of widenng of the
lymphoxd sinuses and hy perplasiz of reuculum
cells The affected ussue soon becomes the sear
of discrete epitheliosd tubercles which are ar
ranged in clusters of approxmately the same stage
of development There 15 an absence or 4 minmg|
degree of necrosis and no acad fast organsms can
be cultured from the ussues The last mentioned
feature 15 decisive n the differentiation of sar
coidosis from ruberculosis unless the latter 15
supermmposed on the former In 1ts protracted
course sarcoidosis may affect various organs and
tissues of the body 2t different times so that signs
of progression and recession may be present con
currently

In the process of healing the tubercles merge
and lose therr identiey eventuilly undergomng
fibrosts and n many instances diffuse hy ahmiza
ton the nodules becommg acellulr scars Inthe
lungs as in other organs which may be mohed
one cinnot differenvate the diffuse nterstitial
fibrosss of sarcoidosis from other forms of fibross
pnless one 1s famihar with the ¢l mcal find ngs
and the results of histological and immunolog
cal studies Tt should be emphasized that esc
when the histologic picture corresponds entirely
with that of sarcoidosis a diagnosis canmot be
made with certamts masmuch as eprcheliord cell
granulomas may be caused by bers lhum compo
nents silicosts and other agents This aspect will
be duscussed more fully liter The uncomplicated
sarcoid lung 1n w hich the disease had been evolt
g for some nme shows grossly diffuse fibrosts
the parenchyma studded with gray 1h nodules
There 15 2 vanable degree of bronchiectass em
physemna and bleb formanon  On rre occasion

-

oncaseanng ep thel o d tubercles w ek scarrered
left) (Doubly refractle) Scha mann corpu cle
of) Asterod body n g ant cell
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the latter may lead to spontaneous pneumothor
There are occasionally smooth-walled cnines
which show no caseation or sarcoid ch n

THE LUNG AS A MIRROR OF $YSTLMIC DISEASE

not tuberculosis 1 beltef stll pres ahmg m some
quarters  Rostenbesg powmts out the smportance
of dust hiag between systemitized saccod

the walls, the exicr nngin of which 15 difficult
0 ascertain
In addition to the tubercle-like structures men-
uoned, the histopathology of sarcotdosss 1s occa-
stonally featured by the presence of gunt cell
inclusions  These intracellular inclusion bodies
were first described by Schaumann in 1941 The
“Schauminn corpuscles” are refracule, stratified
and, m some cases calcific bodres (Figure 39C)
Thev are more apt to be found in Iy mph nodes
but may also be present m other organs, includ
mg the lungs In 1944, Friedman desenbed an
asterord form of inclusion body 1n the spleen of
a patent with sarcordosis (Figure 39D)  Others
have encountered such asteroid or radial bodies
1 other organs also  Schaumann corpuscles have
been found m berylhum iesions and asterosd
bodies have been found 1 leprosy , torufosts, hts
toplasmosts and m foreign bady granulomas
Cunnmgham found stelfate mclusions n grant
cells 1n three €y pes of nissue response 1 1ssocr-
uon with foregn bodv reaction, tuberculoid
granufomatous inflammation and 1 acuee and
chronic mflammanion and repair The inclusion
bodies found 1n sarcosdosis are therefore not spe-
cific for any disease \arious opmons have been
expressed as to the components of these inclusion
bodses Tellum found paramy loid deposits m the
renculoendothehal cells of sarcoidosis similar to
those scen 1t panents with dissemnated lupus
ervthematosus and m chose wath atypical nd
evpenmental amy loidosis This i estigator con
siders Schaumann corpuscles the result of hy per
globulinouc precypieates m the ¢y toplasm of the
reculoendothehial cells

ErioLo6y

It 15 bey ond the scope of these pages to discuss
at length the possible cause or causes of sarcoid
osis Only those aspects beanng on the problem
of diagnosts will be menuoned In an evhaustive
review Rosctenberg comes ro the conclusion thar
sarcodosts, if 1t 1s an nfecnous disease, 15 most
likely caused by a new agent, a disease 511 gesterss
1t 15 difficule to concene of sarcordosss bemg 2
varunt of any known evistng disease, certamby

osis and the, muluple caused, pattern reaction
known 1s sarcoid masmuch as che lacter const-
tutes a commonphce tpe of tissue response to
wyury shared by other diserses  Sarcosd bhe
granulomas mav be found m brucellosss, chrone
dissemnated  histoplasmosts, sy philis, gularemn
balstormy costs, lepross, and other fungous mfec-
tions, bery lhosis and several other conditions

As mentioned, the sircoid tubercle resembles
superficially the tubercle of tubereuloss bur dif-
fers from the latrer in the pauciry or lach of
necrosis but more sigmificandy m the fact that
pathogeme acid fast brellt cannot be demon-
strated 1n the affected nssues Larly in the conmse
of sarcordosts, 1 coeusting active tuberculosss 15
rire, late m the disease tuberculosis s found m
about 15 per cent of autopsted cases Intersst-
mgly enough, 1 a case of systenue sarcoidoss
with termnal tuberculosss, studied by Pinner and
my self, numerous lung sections revealed histo
logically both noncaseared and ciseated tuber-
cles contunmg gune eclls bue only 1n the non
caseated tubercles were occasional caleific bodtes
found some of which were rng shaped Acd
fast bacillt were readily demonstrable i the
caseqted lesions in the Iungs, Iiver, kadneys, vet
tebri and adeenals  In more than fifts noncase:
ated, epithelowd tubescles m the lung, (ner and
spleen no acwd fast baafly could be found A
search for acid fast bacilli in &y mph node lestons
was enurely unsuccessful

Because the sarcoid granuloma resembles his
tologically tubcrele and, in the late stages of sar
cawdasts, aberculosis may appear, has led some
My estigators to the opmion that the two are S\
onymous However, Snapper poults out that
patents with dibetes mellicus, Hodghm's dis
ease and leprosy are also prone to develop tuber-
culosss yct they are not caused by the same agen?
Of particular sigatficance from a climcal stand-
pount 1 the fact that sarcaidosis has a prediection
for organs and tissues which are seldom the <eat
of tuberculosss, v1z, shin, eyes, salnan glands.
cramal nery s, prewstary body, my ocarditm, pha
langes and bone marrow On the other hand, the
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scrous membranes, wluch are often mvohed m
tberculoss, are comparatiiely immune to sar-
cordons  Pleural effusion » seldam seen m sar-
cowdosis unless the dnease is comphcated by
tuberculoss or heart fxdure Inclusion bodies

are rasedy, of ever, seen wn tuberculoss
In addinon to ruberculosts, several other possi-
ble cuologic agents hwe been suggested Tornell
finds a close parallelism Letw een sarcordosis and
pulmonary  bronchomy coses, especially momls-
asts This author therefore suspeets a fungus as 2
possible cause  Lofgren and Lundback were able
to wolate 2 \irus from evers one of s\ cases of
dosis im esugated P y tests shawed
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tamment of & Kvemm reactton, to be described
later, ndicates that in genwine sarcordosts one 15
deahng wnth only one causamc agent ot 2 group
of closely relited agents

Dragnosts

Sarcoudosss comes mte conmderanon m the
differential diagnoss of practically evers ab-
scure dwease to which the bodv may fall her,

ding such heterag d: a5 ocu-

Tar lestons, dnprtuttarism, cardiae disease, poreat
I pertension, pyloric stenosy and mugratory
polyarthnus The following remarks deal mn a
general wav with the diagnosss of systeruc
bur more tty wath the mra

that the virus probably belonged to the ind
mumps New castle disease group of vituses In-
asmuch as the disease has 2 predilection for the
fungs eyes, tonsls and salnary glands, an m-
halatonal mfection is of course a possiiity  But
1t should be noted chat when the tuags are m-
solved m satcordons the disease 15 mvarably by
fateral and sy mmetnical, a distnibution that does
not conform to aerogenous mfection

Current apron 18 veerag to the sew that
sarcardosts 5 a nonspectfic disease probably of an
alfergic natare  Suggestive indices, ponting to
this concept are obramed i cases snch as those
reported by Brerkelund alo Myers and co-
worhets who described instances of sarcoidosis
featured by migratory polyarthnu, erythema
nodosum, fever and hiar adenopathy The re-
sponse of sarcordosts to ACTH and cortisone
treatment, although often temporary, 1 also sig~
mficant  Fmolly, 2 number of espenimental ob
servatons, relatng to gltered immunologic reac
tons, are on recard which bespeal, a nonspecsfic
disexse refated to sengitivsty  According to this
concept Boecl. s satcond 15 beheved 1o be 2 syn-
drome resulung from the mdwadual’s peculiar
reaction to vanous agents  Refsem reported cases
of quirz granuloma or quactz sarcord, and of
sarcord formation around foresgn bodics other
than quarts 1 patiencs with sarcordosss Thas in-
vestigator also draws atcention to the nonspeci-
fiaity of sarcord tissue and ‘ Schaumann bodues™
15 evidenced by the production of these features
1 angmals as 3 by persensitivaty reaction to a non
wicrobic antigen  According 1o Refyvem, the ob-

thoracie mansfestations  Additional features re-
fatng to the latter will be described i relation
1o the several forms of the pulmonary disease Tt
should be stated at the outser that wasmuch as
the enology of sarcordosts 1s unknown, the dig
nosis rests on indirect evidence, chiefly on the
demonstranion of sarcoid structures m lymph
node, liner, bone marrow or other organs and on
certamn cheal, roentgenological and mmuno
logic featutes to be discussed presently A diag-
noss of sarcordosis 1s made, not only on the basis
of posine histological findings, but also by
excluding condimions such as those mennoned
prevously  which may  produce  sarcord hke

\ The diag: of dosis rests
on a composite of findings rather than on results
of mdnadual rests

Symptoms and Signs

In sprte of a multphenry of organ molve
ments, the symptoms and sigas of systenue sar-
cardosis seldom reflect the extent of the discase
This apphies espeenilly to anv pulmeonary ms ol e-
ment which may be present  Alsssie sarcordosis
may affect the meduastnal by mph nodes and pul-
monary parenchyma without causing anv ocaliz-
g symptons orsigns Low grade fever, malase,
weakness and loss of weight are often encount
ered  On phyvical exammation one may find
enlarged perrpheral bymph nodes, splenomegaly
and shin lesions bur often these are lacking Ser
eral syndromes of sarcosdosss present dsunguish-
ing composite features
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Heerfordt s disease or uveoparond fever js
characterized by inflammatory lesions of the
uveal tract of the eye pamless swelling of the
parotid glands and prolonged low grade relap
smg fever Uteoparanus 1s probably 2 varsety
of VMickulicz syndrome to be discussed later
both mamfestations of systemuc sarcoidosss In
the v ears prior to the recogmition of Boeck s sar
coid as a systemic disease and before the wide
spread use of chest x rays only the visible lessons
of sarcoidosis were recognized and 2 tuberculous
etiology of the disease seemed quite plawsible In
recent years however the frequent demonstra
uon of accompanving pulmonary and hilar
Iy mph node miolvement the absence of case
atton and the famlure to demonstrate tubercle
bacill 1n the lesions as well as other stigmata of
sarcordosis have served to relegate tubereulosis to
the background The mcidence of ocular s1rcod
osis depends largely on the marenal studied
W oods and Guyton ophthalmologists estimate
that somew here between 5 and 10 per cent of
weins 15 due to sarcoid nd that almost 50 per
cent of sarcoid patients show ocular lesions Sys
temic sarcordosis with major involvement 1n the
lungs and hilar Iy mph nodes 15 only occasiomlly
associated with ocular lesions

In 1941 Willlams muestigated forty cases of
chronic mrido cycliss  In twenty four  chest
positne ¥ rays were obtamed includmg twehe
cases with diffuse mihary and reucular pulmo

nary changes two with massive mediastinal and
hilar lymph node enlargement without pulmo
nary changes sit with active chronic pulmonary
tuberculosis and four with old healed fibrotic or
calefic presumably tuberculous pulmonary foct
N lhams noted that although the extent of the
pulmonars lestons 1 the puents with active pul
monary tuberculosis was considerable the gen
eral condinon of the patents was surprsingly
good Although W illiams refers to my study on
chronic hematogenous tuberculosis m the adute
published m 1939 to help support s thesis that
lus cases were examples of chrome mihary tuber
culosis 1 must confess that my conclusions were

mcorrect and that much Of (he mﬂ(&l’ldl n l“)

stady and probably most of the cses cited by

Talllams represented sy stenuc sarcoidosis

THE LUNG AS A MIRROR OF S\STEMIC DISEASE

Mikulies syndrome 1s characterized by sym
metrical enlargement of the salnary and lacnmal
glands  \lihuhcz concluded that the ussue
changes represented those of a Iy mphosarcoma
The symptom complex may be due to 1 distmee
disease without assoctated lestons or st may occur
as 1 syndrome 1 assoctation with lymphosar
coma leukemia lead and other tovic agents as
well as m sarcoidosis with uveal tract mvohe
ment

Case 26 Female—Age 21

The patent grava 3 para 2 registered at the
Mornsama City Hospital Prenatal Clinic 1a the
second month of fier pregnancy A routine pre
natal chest \ ray on August 3 1948 in the third
month of her pregnancy revealed bilateral hlar
1vmph node enlargement The patient was ashed to
return for further study but by the time she ap
peared two months later she had developed pam
less swellings of the paroud and licrimal glands
(Figure 40A)

On admission to the hospital the physical ev
amnation disclosed a well nounshed female 1n no
obvious discomfort  Both paroud glands were
swollen the lefe larger than the nght The lacrimal
glands were enlarged but not tender There was
no palpable adenopathy am where else 1n the body
The breasts were soft and contamned no masses
The lungs were clear to percussion and zusculta
non The hearr revealed nothing atnormal The
Iner and spleen could not be felt The shin over
the etensor surface of both legs were studded
with lichenoid papules, pinkish m color  Neuro
logical examunation show ed 2 nnld right facial s eak
ness and left trigeminal hy palgesia

Repeated ¥ ravs of the chest resealed the sane
degree of enlargement of the hilar fyn ph nodes
as noted m the wmuual film (Figure 40B) Roent
genograms of the hands and feet sells curc c2 and
Stenson s duct resealed no abnormahues “\umer
ous evammnztions of the sputum faled to reveal
acid fast orgamsms The panent did not react to
tut erculin 1 concentrations up to 10 mg
cutaneously The results of some of the other lsb
oratory examunations were as follows Elecrrocar
dogrim of the heart was withmn normal hmts
\azzmi was negatne The urinalysis was normal
The 1 hite blood cell count was 4900 per cu mnt
with 64 per cent polvmorphonuclear cells 3 per
cent hympl ocytes ind + per cent monacytes The
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red blood cell count was 3 720 600 and hemoglobin
was 11 gmr PSR—~-18 muilhmeters 1 thirns minutes
Total protem was $2 g albunun 41 globuln
11, calerim 96 mg, phospherus 25 mg and alia
line phosphatase 43 KA umts Utic scid was 23
mg and vrea wmirogen wos 7 wg per e Chales
rerol ws 363 mg per 100 cc and esters 168

An aspiranon tropsy of the nghe parond ghind
shawed round cell mfiltration on microscopi, ex
ammanen A slm biopss of ane of the papules
showed some greas n the conum suggesmé of
eprthel oud tubercles but these wete not sutherenthy
characternnc to makhe a precne dagnosts The pa
pent remained afebrde and asvmpeomate  After
a sty of five weeks at the hospital she was dis
charged 2nd followed mm the Chewt and Prenatal
Chraes By Januiny 1949 che saelling of the pare
nd glands had decreased considerbiy bur the con
dition of the hcrimal glinds remamed vnchinged

On Februars § 1949 the patient w aditeed
1o the hospital in acen e labor A transuerse presen
tanun W ay encountered The fetal heart was good
bur disapprased as libor progressed A verston and
extraction of a stillborn mde chuld wes done Au
topss of the fetuy revealed atetectasis of Loth tungs
cerebral edema and mmnute cerebral hemorrhages
The diagnosis was asphy uation There was no e
dence of sarcoidosis or tuberculosis The mother s
postprrrum cousse w2y uneyenrful

In March 1949 the pruent returned to the Chest
Chime compluming of pan n the feft breast Ex
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amunation revealed a plum sizea mass m the feft
upper quadrant A biopsy of thn masy showed
by perplastic breast acmi and ducts with mans smalt
tbercles comsting of encheliod cell connecne
nssuc and giont cells but no caseanon The dugnosts
w1s sircoidosss  Follow-up evimmavons reveated
no sigmificant changes i the chest < ray findings
The sweling of the parond glands m ume subsided
Lut the nght henmal gland enlargement was suli
present when the pavent was [nt seen

It may be perunent, at this powmt, to eite an
other evperience with sircuidosis comphicared by
pregnwmey with a happrer outcome X Negro
woman of twenty three had guen bicch ta 2
healthy chidd 1t the Vorrsanz Gy Hospital fae
menths previoushs  As a result of a routine chese
\ray tahen elsewhere, the patient was refecred
to the Chest Chsuc with a dignoss of mibnry
tubercutons The pient hd pracucalls no
symptoms or sigas referable to the chest  Chest
x ryve reveaded nodufar and revcufr mfiftranons
throughout both lungs (Figure 43A) A palpable
hmph node was found n the left eprerochlear
regron wfnch was exessed and hrstologic exanuna
tan shawed mmy epithehod tubercles con
tamng occastonal Langhans gunt cells with a
surroundmg rone of hmphocytes There was
no caseason The dignosis w s sarcoidoss Re
peated examunation of the sputum fuled o revent

Tigure 40 Crse 76 Saccoudosts assocrated with Miluliez svndrome A {Left) Enlarged prrond glands swell ng of

nght lacry mal gland B (Rig! 1) Chest x
oy of breat tsose nudale sl of

‘:A\ (zarhy a1 pregnancy § shawes biditeral promunent fufsr densines (B
shin tevealed changes consistent with sarcosdos s sulll om gt repm Y
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acid fast bacith The tuberculin reaction was
negatve in concentrations up to 10 mg The
patient was allow ed 1o go to term and deln ered
a healthy child Two years later, the patient de-
Inered another healthy mnfant In the meanume,
the disease mn the fungs had undergone spon

tancous regression (Figure 43B) A report of
this and the preceding case, by Ayhan and Jusko

Witz mn 1950, was the first one published on the
association of sarcoidosts and pregnancy [ have
since follow ed the course of a third pauent with
sarcordosis who went through pregnancy success

fully

Junghng's disease 1s characterized by cystic

changes n small bones which appear roentgeno-
logically as circumscribed areas of rarefaction or,
more often, as a reticulated or ‘lace hike” pattern
or a combmation of both The phalanges, meta

carpals and metatarsals are most often mvolved,
bur the nasal bones humerus, ulna, femur and
ubia may also be affected (Figure 41B) There 15
psually hesle, sf any jomt mvolvement so thar
m spite of advanced degrees of bone destruction,
the motion of the parts 15 mamtamed Wath few
excepuions, the cystic changes m the small bones
are found m association with stgmata of sir

cordosis i other parts of the body Sarcerdosis
of small bones has to be differentiated from mul

uple cvsnc tuberculoss an extremely rare oc

currence The earher hterature on the subject
assumed the osseous changes to be caused by the
tubercle bacillus, hence the term ongmally ap

plied by Junghng ro this syndrome, * osutis

bereulosa multiples cystea ™

1f one reviewns the reported cases of Junghng’s

THE LUNG AS A MIRROR OF SYSTEVIC DISEASE

Holt and Owens, only eleven, or 16 per cent,
had defimte bone lesions  An almost 1dentical
percentage (17 4) of bone Jesions was found by
Rucker and Clark - Sigmficanth , hugher Ppercent
ages of osscous lesions have been reported from
European countres

A Bant: like syndrome may be encountered on
rare occasions when sy stemic sarcardosis 1s 1550
cidted with massive enlrgement of the liver and
spleen and an accompanying ascites  Several
reports are on record of pauents m whom sple-
nectomy was done in the mistaken belef that the
condiion was Bantt's svndrome  Nordland and
co-vorhers reported the case of a rwenty-six
year old pregnant woman with thrombocyto
pemic purpura  Splenectomy was successfully
performed m the fifth month of pregnancy
Exuminaton of the evtrpated spleen shawed
sarcordosis The pregnancy terminated normalh
at term It should be mentioned that Bantis syn-
drome 15 such an 1ll-defined entity that sarcordosis
or amy other disease of the hver assocured with
anem2 leuhopena, splenomegaly and portal hy-
pertension 1s mcluded 1 the syndrome AMmo
and co workers reported a case of manifest sys-
temic sarcordosis with marked hepatosplenomeg-
aly and ascies  After splenectomy and spleno-
renal venous anastomosss, the patient expersenced
considerable symptomauc rehef of the ascies,
dyspnea and abdominal discomfort An analog-
ous experience was cited by Dunfap and co-
workers These estigators reported the case
of a pregnant woman with portal hypereension
that was apprently produced by sarcoidosis it
solvmng che lner and spleen The patient under
went spl v, an end to side splenorenal

disease, one 15 1mpressed with the derble
number of children who had negatn e tuberculm
slun rescuions and negative guinea pig wocula-
nons The hilar adenopathy ascrbed to child-
hood tuberculosis was due 1 most instnces o
sarcoidosis  Holt and Owens credic haenbock
with the first descripnion of the bone Iesions of
sarcondosss, publshed n 1902 Junghng was
among the first to establish histologic proof that
the lesions 1 the bones were due to a granulo-
matous process 1dentical microscoprcally to the
changes described by Boech Of sntv-five pa
uents with generhzed sarcosdosis reported by

shunt and five and one half months later deln
ered a normal baby at home

Case 27 Female—Age 36

A colored female was admitred to a hospital com
planing of cough feser, weakness, shortress of
breath 2and loss of twents-five pounds m weight
More recenthy, the patient had noted swelling and
pan of the abdomen, nausea and vomiting after
meals The immedute cause of the patents sech-
ing hospital treatment was bleeding from the gums
“This had lasted sesen hours The past personal and
farmly histaries were wrelesant exeept for the fact
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that two years previoush the patient had a seizure
of panful swellng of jomts and fever The con
dinon was duagnesed as rheumatc fever and the
patient was hospitalized for twenty five davs On
the basis of the chest x rav findings also a biopsy
of an epitrochlear lvmph node a dugnosis of w
berculosis was made and the patient was treated
with streptomycin nd nonuzd for 4 period of
twenty five davs until she was transferred to Seton
Hospital

At Seton Hospiral 1t was soon apparent that one
was detling with systemic sarcoidosis The chest
1 ravs revealed bilateral hilar s mph node enlarge
ment and fine revcular striations extending mto the
midportions of both lungs (Figure 41A) In ad
dition the lefr scapula showed a punched out ¢vs
tic area  Repeated examinattons of the sputum and
gastne contents {aled to tevedl aad fase otgan
1sms The taberculin reiction was negatne m all
strengths A review of the biopss of the epreroch
lear lvmph node revealed noncaseating epitheliord

-
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Figure 41 (ase 27 Sarcoidosis assocrated with a Bantt Ithe syndrome
iregular reacular wfiltranons permeatng both lung fields cystic area

revealed changes consistent with sarco dosts )
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tubercles with Langhans grant cells some of which
contamed asteriod incluston bodies  Of particular
interest from the viewpoint of the present discus
ston was the finding of an enlirged Iner which was
palpable four fingerbreadths below the night costal
margin also 1 greatls enlarged spleen w hich occu
pred the enure left upper quadrant The presence
of secondary anerma and other laborators tests were
i heeping with a Banui hke syvndrome due to sar-
cardosis

Tuberculin Reactron

Approumately two thirds of patents with
sarcordosis fail to react to tuberculin or react
weakly to concentrations as high 2s 10 mg or
more  Several theonies have been proposed n
evphination  Physicians who do not subscribe to
the behef that sarcoidosis 15 causally related to
tuberculoss, and these are 1n the majonity, draw
the obvious conclusion that 1 negatnve tubercuhin

A (Left) Lolarged hilar Iy mph nodes
1n left scapula (Biopsy of lymph node

Sarcoudosis avsactated with Junglings disease B (Righr) Phalinces show circumsenbed areas of rarefac
tion (i a patient with proved systemuc sarcordosis)
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sperhs agamst tuberculosis On the other hand
those who believe that sarcowdosts and tubercu
losis are different facers of the same disease as
cribe the ek of reactnity to tuberculin to
positine anergy 2 questionable stare
In the differential diagnosis 2 negamve tuber

culin test 15 of considerable value providing ic 1511
Leeping with ather chmical and hboratory find
mgs I 15 well known that 1n monbund states
and duning intercurrent dinesses the wherculn
reactton may be depressed This apphies also 1o
Hodglns disease and micosts fungodes As 1
matter of meerese richer than one which sheds
any hight on the subject it may be mentioned that
Lemmung was 1ble to produce curineous sarcowd
lesions by mjecung BCG vacome n 1 pavent
with sarcordosis Billings and Shapiro document
the case of a whue female with papular slan le

swons of 1 1y prcally sarcoid il ¢ nature A biopsy
specimen was obruned and ar the same tme old
tuberculn 001 mgm w s mjected 1n another site
A posits e tubercuhin shin reaction was obtuned
Approvmuately 2 month later mother biopsy of 2
similtr papular lesson 1s well as one tahen from
the site of the rberculm myection revealed sar
coid ke lesions m both  Obvioushy  there are
many unesplamed  phenomena associated with
sarcordosis

Michael and co worl ers found a significantly

higher prevalence of rbercubin nonreactors i
sercoidosss 1z rura areas w here negatn e tubercu

lins are commonhy encountered These ynvest

gators believe that possibly the evolt gic agent of
the dssease may be more heavihy concentrated m
these areas It may also explam the tugher per

centage of sircordosss m Negroes born n the
Southern rural regions of the United States But
the waxing and wamng of e tberculm slm
reacnon as mav kc CﬂCﬂ\ln[QrEd in SflrQOldOSXi

mdicates 1 more profound disturbance Turther

more the allerme state as expressed m the sk

and represented n the tubercalin reaction do=s
nor necessansh reflect the allergic state of other
organs or the bods In a study of BCG vacena

non i twents patents with sarcodosss Jsra=i
and co workers found thar sarcoudoss patients
were unable 1o develop nd mamearn shin senss

man to tubercalin

THE LUNG AS A MIRROR OF S\STEMIC DISCASE

The rubercubin anergy n pinen s with sar
codosts appears to be nonspecific due o mrer
ference with general nnmunologic mechanssms
and does not establish sarcoidosis as an anergic
form of wherculoss In heeping with this con
cept Friou found that panents with srceodosis
showed 1 depression of actnity to extracts of
mumps virus Candida albicans and Trichoph)
ton gypsum  This depression was greatest m
sarcard patents saeh negause tuberculm reac
uons The results of these tests seem to fir with
the beltef that sarcoid pauents suppress delayed
cutaneous reactions to all antigens  Sones and
Tsrael also found that panents with sarcordoss
react sigaificancly less often than do contral
tuberculn pertussis agglutnogen mumps sirus
and Qidiomy ein Hence they conclude the rela
tve anergy 1o ruberenln accompans ing sarcard
osts 15 nonspecific

Laboratory Findings

There are few adequate studses ax atlable of the
bleod chemistry of large groups of patients witht
sarcordosss durmg the prolonged course of the
dlness Some of the reported results based on
studies of small numbers of patients are cien
contradictors  posstbly because sngle evamina
ons are mde of different forms or stages of the
disease It may be stated categorcally that sf
Iaboratory findings are sn heeping wich the cln
el findmgs they arc helpful m dogposs
themselves faboratory tests are of hetle value

As might be expected of 1 disease with a pre-
dilecuon for the reticuloendothelil ssstem ac
e strcotdosss 15 assoctated with an elevarson of
the globulin fracnan of the blood chiefly of the
gammu fraceion with 1 resulnng sncrease n the
toral scrum protems A reversed A G ratio mah
be present even if the total serum protems are
withm normat hmits as 5 often the case With
substdence of acune disease the A G rato tends
to return to normul salues although the A G
ratio and the chnical activiry do not necessarnht
patallel Since there are comparamvehh few con
dimens (Ivmphopathi senerum  lupus envthe
matosus ceranrt fiver diseases musdple my eloms
and hala Azar) which are charactenzed by are
versal of the A G rano its occurrence m saf
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cowdosts 15 of dugnostic value The diagnostic
sigmficince of other blood chemical values 1
debatible

There 1s often an elevated serum calciem and
usmlly 2 normal serum phosphorus unless there
are associated renal lesions The all alme serum
phosphatase may also be raised 1f there 1s sigmfi
cant Iner damage more often 1t 1s within normal
limts  In the p of hypercalcerma one
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pected of havung sarcordosis 15 an important
feature in the duagnosss of the diseasse But as
mentioned the mere demonstration of sarcoid
il e granulomas 1s not sufficient to dugnose sys
temic sarcordosss unless confirmed by climcal
and roentgenological findings In fact a pre
sumptive dagnoss of sircoidosis can be made
with a reasonable degree of accuracy on the basis
of climeal and roentgenological find

may find nephr »sts and/or nephrolichias:
also soft tssue calaifications The caleified focy
m1y be present in the sarcoid lesions more often
they are metastatic and not associated with bone
disease  Klasskin and Gordon described two
cases of sarcordoss with hypercalcema meta
static calerficatron 1 one and renal stones in the
other both associated wath tenal fmbure

A number of mvestigators hnve pomted out
that satcordosis with hy percalcemz and assoct
ated merastatic calerfication may be mustal en
for hy perparathy rosdism - Distingwishung features
of hyerparathy roidism are found in the generil
1zed decalcification of bones rather than m the
localized foct of sarcoidosis The rassed athaline
phosphatase and the normal or low serum pro
tems are also m heepmg with the former The
caleam and phosphorus levels are not depend
able in differential diagnosis It 15 well to pomt
out that m spite of the frequent myvolvement of
the 11dneys with sarcowdosis renal failure 1s rare
I encountered one such case but at autopsy the
cause of the azotermia and renal failure was found
to be due to a polycystic hidney with double
ureters and minmimal sarcord mvolvement

The blood cytology 1 sarcordosis 1s not dis
unctive The ery throcy te sed mentation yvelocity
1s mcreased during the actine phase and may or
may not approach normal values w1th subsid

ngs even if a confirmatory biopsy 1s not asal
able The most likely sites for the obtamnment of
biopsy spectmens are the slin 1vmph nodes and
Iner An epitrochlear 1y mph node 1s frequently
avalable for biopsy Other organs and tissues
which may be used for biopsy are the uveal tract
salivary glands tonsils and bone marrow Tt may
be adusable 2t tmes to explote surgeally the
root of the nech on the nght side to obtain
Iymph nissue 1n the paratracheal region occa
stonally one may have to resort to a biopsy of
lung wussue The concluding section deals at
greater length with the place of biopsies m the
differential dignosis of sarcoidosis and other
obscure sy stemic diseases waith pulmonary lesions
In the absence of easily available tissue needle
biopsy of the Iner an organ frequently involved
1 sarcosdosis 15 an additional means of obtammg
material for lhistological study  Before Iwver
puncture 15 done the bleeding coagulation and
prothrombin time are tested and other precau
tions tahen Van Buchem performed Iiver biop
sies on fourteen patients with sarcordesss In
eleven a positne biopsy was obtamed Of three
with negatine bopsies two had arrested disease
and the third o pical shin lesions  Rlatshin and
Yesner performed liver biopsies in twenty cases
of sarcordosis They were able to demonstrate
bl

granul i fifteen hustol 11

of the dwsease The leukocyte count 1s often
within normal range at tumes shghtly above oc
casionally below normal except dunng mter
current febrile episodes when a leukocytosis 15
usually present Although a moderate degree of
eosinophulia 15 common 1ts absence 1s of litle
duagnostic value

Tissue Examnauon

Histologic study of ussues of pauents sus

3
confirmed cases but 1 none of five with only a
presumptive diagniosts In ten of the former the
hstological confirmation of the diagnoss rested
on the liver biopsy findings alone These mvest:
gators pomnt out that submiliary granulomara
the Iver are also demonstrable by needle bropsy
m milary  pulmonary and esscous tuberculosis
m ery thema nodosam and 1 brucelloss Smaller
somewhat aty pical granuloniata are demonstra
ble m infectious mononucleosis mnfluenza B
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cercam 1afecerons and 1n 1cunomy costs The au
thors cite others who found such granulomata 1n
early syphulis leprosy tulirerma and mi cone
nfecuons

Kverm Reaction

An ntracutineous myectton of salme suspen
sion of hmph node or other wssue obramed
from a pawent with actne sarcoidosts produces
a nodule m certan reciprents which on histo
logical exammauon duplicares closely the strue
ture of the sarcoid tubercle  Oniginally described
by Wilham, 1nd Nael erson m 1935 the test was
remtroduced and pupnfanized by hyem m 1941
The latter unhike his predecessors recogmzed
the fact that 1t 15 1 delayed reaction and thar 1t
tahes several weeks often several months for
sarcord like tubercles to develop Lesions devel
oping at the site of mjection and show g ty preal
papules have been reported as posine Rveim re
actions as la e as one te five vears after myection
The hvem reiction 1s specific msofar as pvents
with acome sarcoidoss with few excepuions de
velop sarcord like tubercles But the test 1s not a
specific one since 1t may follow intracutancous
mjection of suspensions of normal human spleen
hilled as well as Ining tubercle bacillr siltca con
tamning matertal and other substmnces Danbolr
cansiders the A em retction an allergic phenom
enon suspensions of sarcoid ussue presumably
conrammng unknown specific substances which
are responsible for the development of the shin
reaction There are 2 number of reasons how
ever why the hyeim test canmot be considered
an allergic rerction one bemng the long latent
penod wiich may elpse before a positne test
1s obtamed

As mentioned the Kvesn reaction 1s assocated
with a high percentage of positnve results sn pa
nents with actice sarcordosis bur an a small per
centage false positny & reactions are also obramed
Sittzbach and Chrlick performed 571 Ryem tests
1n 200 patients A positns ¢ reaction characrenized
by the production of tberculosd granulomas re
sembling those of sarcoidosis was obtaned in 86
per cent of patients with biopsy confirmed sar

coidosis  False positn e results were obtamed m

only 4 per cent It should be noted however
that smong a comparable group of patients
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strongly suspected of having sarcordosts on elin
1cal grounds alone and w sthour biopsy confirma
tion the avthors also obtuned postne hiern
tests 11 85> per cent In other words the hiveim
reaction 15 not essentnil for making 2 diagn sis
In facr Istacl and Sones abtaned posttss e Ay e
tests 11 42+ per cent of thirey three pients wh
tuberculosts and 1 8 3 per cent of other congrol
subjects  Surprismgly  they obruned posine
Ryem rests in only 71 1 per cent of prtients wach
sarcordosis Contrary to the experience of most
msestigators Israel and Sones were unable to
confirm she dugnoste value of the hvetn test

Rogers and Haseric! tested 103 patients with
hyemn anngen Of fifts one pitients with clin
teally acuve sarcodosis only two had negame
tests Siv pavtents with sarcordosts m clmcl e
100 alsp gave negatn e tesss A control group
of forty two patents with other diseases mclud
mg tuberculosis and bery liosis also g1ve negatne
tests These intestigators studied the patbogenesss
of the positnve Kvein test by companing posiene
tests of the same and different durawons and by
seral biopsy They concluded that the test i
both rehable and practical i the duagnoss of
sarcordosts They suspect that the disese imohies
an anttgen anttbady mechansm produced by 2
tuberculord stimulanng agent

A uvmque espenence 1s aited by Rogers and
Nethertan of 1dentical twins who deseloped sar
cordosts  In addizon to other simlanues 1t was
noted that 1 one patient the growth of the
papule at the sie of mjection of the hveim
anugen seemed to parallel the climical course of
the disease  After decreasing in size comcident
with the clnical and chest x ray findings the
papule grew n size with recurrence of the dr
ease The lesion was excised about two 1nd one
half years after the mietal mgecrion of the Ryemn
anugen and on histofogical exammation the tis
sue revealed characterisuc focal coltections of
epstheliond cells and gne cells 1y pieal of sar
cordosis There 15 still much to be lewrned abour
sarcoidosis

TNTRATHORACIC SARCOIDOSIS

Clsnscal Features
Sarcordoss of the lungs and tular lvmph nodes
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15 accompanied by so few symptoms that pruenes
seldom seek medical attention because of com-
plants referable to the chest 1f sy mptoms relat-
ing to the hrter arc present, they are apt to be
caused by mcidental factors rather thin by the
discase per se  Considerable cough and expee
toration, occasionally hemoptysis and  fever,
herald supenimposed mfection  Increasing dysp
nea orthopnea and edema indicate the develop
ment of chromic cor pulmomie

Vore often the physienin is consulted because
of the panents general malwse and recurnng
fever or because of gross mvohements of the
skin, eves, salnary glands or because of visibly
enlarged 1ymph nodes  In many, sarcordosis 1s
discovered m the course of routine chest x-ray
examinauons  Schonholzer, in a chest x r1y sur
vev of 516,879 Swiss soldiers, found sixty~sesen
cases of pul y d an inaid of
013 per cent The madence of pulmonary 1n
volvement 1 systemic sarcordosis varies 1ccord-
mg to the nature of the miterial studied and the
parncular interests of the exammer  Ricker and
Clark found evidence of pul y mvol

ment
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regressing sircodosss of the hular lymph nodes

A _trausironyl_form, conusung of enfarged
hilar Tymph nodes plus parenchymil molve-
ment, 15 probably the most frequent one en-
countered (Figure 41A) At this stage, sarcod-
osis may smulate lymphangitic carcinomatosis,
pneumonocomoss as well as mahgnant lymph
omas

A prrenchynil form of the disease, usually but
not necessarily associated with some degree of
il Iy mphidenopathy, m1y assume n appeir-
ance of mihary nodules (Iigures 42A md B),
reticulr striations (Figure 43A), diffuse inter-
sutml fibrosis, focal fibrosis ind emphn sema (Fig-
ures 44A and B) or scartered rounded densites
The differenual diagnosis includes tuberculosss,
fungus infections, dust nhalational diseases,
bery thosis, ly mphangitc carcimomatos » and met
astatic neoplasms, 1mong a number of other con
dinons

Intrathoracic sarcordosis often undergoes spon-
taneous resolution, as far as can be judged roent-
genologieally, but the exact madence of this

m 36 per cent of 300 cases of sarcoidosis proved
histologically by biopsy  or autopsy  Fisher
(quoted by 11 cods) found pulmonary or med:
stinal Iy mph node involvement 1n 83 per cent of
9+ carefully studied cases

Roentgenclogy

! presents g
logically such diversified appearances that the
differential diagnosis takes m a large number of
dseases whieh may afieet the Tongs and/or Talat
lymph nodes  From a study of a sizable number
of cases of sarcoidosis, one may disungussh three
broad roentgenologic patterns of the discase,
one often merging with the other

A bilar form 1 charactenized by bilateral hilar
lymph node enlargement (Figute
umes (Figure #5B), the tumefactions are massne
and assume a “potato™ fihe configutation ~ At
this stage, the discase 1s apt to be mustaken for a
malgnane 1y phoma It & not improbable that
of the histologically unproved eases of Hodg-
kins disease or I mphosarcoma “cured” by one
mieants or another, many represent spontancously

-

has not been established (Frgures 45A,
B and C) Spontancous regression may take a
few weehs or several vears In 2 varsable num-
ber, sarcoidosss, after developing to a cerran
stage, becomes arrested and, n time, assumes the
picture of a diffusely fibrosing disease wath em
physema  Lxanunation of such a fung may not
provide amy histologic evidence of strcordosss al-
though the mitial phases of the dwease may have
been featured by classical symptoms, signs and
laboratory findings The disease may remain in a
stage of arrest for many years Danbolr described
the findmgs m the first case of the disease e
ported by Boech forty one years earhier

In a certun percentage of cases the disease,
usually 1 the advanced stages 15 complicated by
supenmposed tuberculoss A pleural effusion
may then make s appearance  Uncompheated
merathoracic sarcodosss 15 rarely awsociared with
a pleural effusion, rather unusual of 2 disease
which 15 believed 1o be allergie i nature Sae-
codosis of the lungs, assocrated with progressive
fibrosss and emphysema, by causmg mereasing
mterference with the lesser circulation, leads i
some cases to chronic cor pulmonale A coewst-
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Nigure 42 Sarcordosss n thary type A (Upper lefr) Minute mﬁ]rnnons involving both Iungs B (Upper righe)
Jetal shovig foct and renculanions  (Disease d scovered chest X rays over a perod

f ¢ ght ycars no s)mproms or s gns referable ta chest bopsy of Iymph node rubercul n and other tests 1
keeping w th sarcordos s )

igure 43 Sarco dos s nodular type A (Lower left) \odular and ret cular infiltranons sced ng both lungs en

arged nght paratracheal lymph nodes (Bops of Ivmph node revealed t ssue changes ccns stent v 1th sarco d

sis) B (Louer r ¢/2) Four years later cleating of mfilirat ons and regress on of paratracheal Iyn ph nodes.
(In the interim pat ent bore two healthy chldren)
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Figure 44 Sarcoidosss parenchymal form A (Left) [Trregular, dense ifiltrations i both upper lobes apcal
and basa) regions hyperlluminated  (Admutted to sanatorium with dugnosss of pulmonary tuberculosss) B
(Right) \ane years later mathed fibrosis of upper lobes and emphysema of remamder  (Biopsy of lymph nade
early 1 disease revealed sarcaidosis died of chromic cor pulmonale autopsy showed intense fibrosis and nodu
Tariey of lungs no evidence of caseaton no acid fast baaill in wssues hypertrophy of nght sentnele )

1ng sarcordosis of the heart mav be a contnbut
g facrar

TREATMENT

There 15 no specific remedy for sarcoidosts
because the euology of the condinon s unknown
and the effects of trearment cannat be assessed
since the disease 15 often sclf limited  Among the
many therapeunc measures which have been unl
1zed a combimation of streptomyein and corn
sone appears most propusing at the tme of this
w riing.

Streptomy cin was mtially used 1lone on the
prermse that sarcoidosis may represent an aty preal
form of tubereulosis But the results were not
mpressie excepting mn eases Wath manifest w
bereulosis complicatng sarcordosts Following
observations on the effect of ACTII on certan
mflammatory diseascs of the ¢yes Sones and co
worhers tested the effect of cornsone 1n tw o cases
of widespread sarcodoss The adnunstraton of
cortisone, it doses of 100 mgs twice daly was

followed by marked amehorarion of symptoms
The clmcal mprovement was paraileled by
changes m the tissnes obramed by haopsy afrer
treatment The r of the disease apy
to be at a faster rate than that observed m cases
undergoing spontancous healing

Subsequent reports by Lovelock and Stone,
Small and others confirmed the immedte bene
ficial cffects of cortisone on sircodosss, seral
chest 1 1ays showing not only decided clearng
of the pulmonary lewrons bur improsement m
funcuon as well Somewhat disappomting re-
sults were obramed by lichael m ten pauents
with sarcowdosss treated with cornsone  Lile
others he found cortisone to cause amehoration
of symproms bue this did not seem to alter the
basic course of the disease  Afrer the discontnu
ance of medicanon the lesions resumed therr
onginal state This phenomenon has since been
confirmed by others (Figures 46 A, B Cand D)
Furthermore, 1n one 1nstance reporred by Small
where a patient had recened cortisone daily for




forry five davs tuberculoss developed i the
spine and urogemtal tract The hazard of the ad
mmsstration of ACTH and corusone to pavents
with ltent tuberculoss 15 now recogmized Con
trolled studies on the expenmental animat paraflel
the observanons m man

Israel and co worhers recentdy reported ther
exvpertence with thiry six cases of sircoidosss
rreated with cortisone They found that benefit
was most strihing 0 patients weh extrapulmo
nary lestons m the eves paroud glands shin or
hearr and most marked 1 patients with recent
diserse However smprovement in the pulmo
nars lesions v as less frequenth pbserved and no
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Figure 45 Sarcordosis falar form A (Upper lefty
Chest ¥ ray shows no abnormahines B (Upper 7igl 1)
Ten weeks later biateral hilar b mph enlargement
(assocrated with shght retrosternal pressure no ather
symproms) € (I ower) Six months fater chest ¥ ray
within normal hmts  (Spontaneous regression of
disease diagnosts confitmed by positine Rveun reac
uon negame tubercolin and orher laboratory tests )

effect was noted on mediastnal Iy mphadenop
athy Defimte smprovement occurred m §0 per
cent of patients with pulmonary mfiltrations M
a few mstances there was complete resolutiont
These mvesugators did not encounter any m
stances of tuberculosis The falure to obsene
febnle relapses duning or after cortisone treat
ment scemed suffictently impressuv e to lead these
msestgators to conclude that sarcoidosis Was
probably not caused by an infecnous agent Four
patients died of progressve sarcordosts who could
not tolerate discontmunce of therapy

Hoy le and co worhers anahvzed the reported
results of treatment of pulmonary sircardose
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Figure 4§ Sarco doss temporary improiement under corusone treaunent A (Upper left)  Fant reucular 1n

filtrations more n arhed 1n left lung B (Upper 7 gle) Fne years larer parchy mfiltrane ns mvohang both lungs

(s nulat ng neta tane neopfasm) € (Loter feft)  After four nonths cort sone treatment modcrate degree

of regress on of wfilcrations D (Lower right) Frue months after ducontinuance of cortone anfilerar ons n ore

extenstie than before creatn ent {Course of dsease featured by 4 m nmum of symptoms and physical uigns
Remst tur 1 of sicro d sreatmens + as agam followed Ly regress on of mfiltrat ps )
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with corusone or ACTH On the basis of a frequent and more complete 2mOnE the pauents
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with cortsone or ACTH On the basis of a
radiological assessment of esghty -nine cases, srxty-
five show ed improvement after three months of
treatment  However, parnal relapse occurred in
eleven and complete relapse 1 twenty s The
percentage of those who mamtaned their 1m
protement corresponds roughly with that ob
tamed by Jsrael and co workers On the bass
of an ongmal study of thirty exght patienrs with
pulmonary sarcoidosss, of which thirty were
treated with streptomy cin plus para anunosalicy

lic acid (PAS) and with cornsone plus strepto-
mycm and PAS Hoyle and co worl ers found
that the larter combinanon was much supenior
They lso noted that the smproy ement v as more

THE LUNG AS A MIRROR OT Sy STEMIC DISEASE

frequent and more complete among the patients
with recent disease They found 1t safe to com

bine the treatment up to a vear Unfortunately,
it was difficule to decide when the treatment
should be given, as many others have found, and
when 1t should be stopped One must conclude,
therefore, that although a tral of corusone or
ACTH, preferably 1n combination with strepto

mycm and PAS, 15 mdicated m acute forms of
sarcotdosis, the benefit to be derned from treat

ment of chronic forms of the discase, especually
sarcordosis of the lungs, 15 problematic In any
event, one has to be on guard agnnst unroward
reactions which may arise as a result of sudden
withdraval of the hormone

Bibliography

SaRrCOIDOSIS

Arnuse D and Maponten M
fordts Sy
Sc 19577 1938

Aveav Foand Juskowitz N Sarcoidos s and Pregnancy
Dis Clesr 17541 1950

Burnes F T JR and Suspmo J L The Induction of
Sarcord Like Lesions by the Injection of Tubercalin Bul!
Jobns Hophns Hesp 94 139 1954

Byerrertsp € ] Boecks Sarcord Wath Ery thema Nodo
sum As An Intil Symptom Actz med scanima 128

Useo parotid Tever (Heer
A Am ]

538 1947

Broct R G Sarcordosis i Cln North dmerca 37879
1953

Borex G Molaple Bemgn Sarkord of Shin [ Coran o

Gemto Unm Dis 17543 1899

Coowett R H  Sarcordosis Vith Specral Reference to
Duagnosis and Prognoss Quart | Med 23°9 1954

Cuossnanmavt J A Charactepsuics of Stellate Inclusians
1n Gune Cells and the Associsted Tissue Reactions  Am
J Patl 27761 1950

Dansort N On hiams Reacuon 1n Bocchs Sarcoid
Acta med scand nan 114143 1943

Dassorr N Reexaminauon of Caesar Boeck s Furst Patient
with Vluluple Bemgn Sarcord of Shin Selwer  mred
¥ chnsehr 77 11491947

Dason € N, Dewnss J A Mc\nes E R Visov
J K\ and Brown \\ H Nephrocalcmnosis Assocnted
Wth Sarcordosss Radiology 67203 19>4

Dosar R W4 Jr Heuesseck G A, and Hasios D
G Porral Hy d with and
with Hemochromatoss Report of 2 Cases with Splenec
tomy and Splenorenal Amstomosis Proc Staff Heer,
ayo Clm 27266 1952

Taete R L Jk Sarcord and Sarcod 1he granulomas A
Study of twenty-seven post mortem exammnatons Anr
Patl 2953% 193

Feeniay D G Sarcoidoss MNew England ] Med 239

664 1948

Sarcoidosss of Spleen  Repart of Case w th

Fraeovas M
Asterord Bodes”

Autepsy and Study of Intracellular
A § Pal 2067 1944

Friov G J A Study of the Cutaneous Reactions to O di>
myan Trchophytin and Mumps Skin Test Anucens m
Patients with Sarcoidoss Yale | Brol & Mled 24533
192

Hemroror € F Uber ene Febris uieoparondea sub
chronica 2n der Glandula parots und der Usea des
Auges lokal siert und haufig mir Paresen cercbrospinaler
Nerven Lompliziert Arch Oplth 7054 1909

Hour J F and Owens VW8 [ The Osscous Lesions of
Sarcondosis  Radsology, §3 11 1949

Hovize C Dawson J and Mfanma G Treamment of
Pulmonary Sirco dos s with Streptomy e and Cort sone
Laneet 1638 1955

Hutaunson ] Hlustranons of Climeal Surgery  London
J A Churchdll Folo 1875 p 4>

fseamt H L. Drlasisrer E, Soses ¥ Vpus B D
and M A Chronic D d Histoplas-
moss Am J Yed 122527 1952

lenatz, H L., Sones AL, and Hareerr, D Corusane Treat
ment of Sarcodosss Expenence with Thrty Srx Cases
] A M A 156361 1954

Tsmae, B L Sones M, StEry § € and Avossor [ D
BCG % acomatton  Sarcodoss Am Rev Tuberc, 62
408 1950

tsmaee H L, and Sones VM The Diagnosis of Sarco Josis
with Spectil Reference to the haeim Reaction Ann Int
Hed 451269 1955

Junane O Osuos tuberculosa malt plex ¢3S
e1zenart g¢ Form der hnochentuberkulose)
Geb Rontgensirablen 27375 1919 19°0

hertes, P Sigmificance of Radiological Man festauo
Ery thema Nodosum  Brit | Radiol, 15 155 1947

hravsan G, and Goroon M Renal Compl cations of
Sarcardosis and Thewr Relanonshp to Hy percaleemsa
Am J Med 15484 1953

uca (emne
Forselr

ns of



Chapter 10

Pulmonary Manifestations of Certan Abdominal and

Metastatic Diseases

Pulmonary Manifestattons of Abdominal Diseases

INTRODLCTION

A~ sorouate descuption of the 1arous ab
donunal condimons which may be associated
with  pleuropuls v fe would
muolye 2 more elaborate discussion of the subject
than can be accommodated within the scope of
these pages For the present purposes it will
suffice merely to define the more important dis
eascs It should be stated ar the ourset that a
complete examunanon of the thoraco abdommal
region as much of 1t as can be visuatized in con
venti nal chest roentgenography unlizes Avoro
seapy a3 well as chest ¥ rys The lateer include
e\posures i expiratt n and inspiration  In ob
seure diseise one has to examune the entire gastro
meesuinat tract ncluding the use of a banum
enema Occeasionally the induction of 1 pneumo
pentopeum 18 mdicated and 1n parncolarly diffi
cult situanons, explorators surgery

Diseases ongmaung m the abdonunal caviey
may be reflected 1 the thoree enity in one
of several ways 1) In_the pressure exerted on

W, e pressuf <

the diaphragm and the resultng hmitation of
motion of the muscle thereby nterfermg wuh
aeranon of the lungs 1) through localied
bulg ngs of the dnphragm or hermation of ab

d6 minal viscera (3) through the formanon of
P

event the presence «f disease in the abdomen
may be first evident abose the level of the dia
phragm and contranwise the first wkhing that

all 1s not well below the diaphragm mav first
be apparent m a chest \ ray

In the course of routine chest roentgenography
of new)y admured patients o general hospitals
with a diignosis of cute sargical abdomen
one mav find occasionally collections of free air
under one or both leaves of the diaphragm The
accidental discovery of escaped air under such

ndieates the | of a per

forated abdominal viscus At other umes one
may find the draphragm undufy elevated by gas
eous distention of the bowel the latter possibly
showing flud levels These findings are i heep
mg wath strangutanon of the gut

Kl n and Gilbertson have drawn attention
to the unportance of mspecting the mr filled
upper segment of the stomach 1 readmg chest
v ravs The gas bubble at the carduac end af the
stomach 15 normally smooth and translucent A
mass projecting into the gas bubble may_ be
clearly visible and the presence of tumor strongly
suspected fram the routine chest ¥ ray evamma
ton alone (Figures 47A and B)  Large neo
plasmsor mfiltranve lestons may canse deformuty
of the fundus of the stomach or esen complete
obscuration of the gas bubble

~Disgases ar Tyt DisprracvATIC REcToN
Duaphragmatic Displacements

Diseases of the lungs and meduasunum may
mterfere wich duphragmatic actnaty a5 3 result

of fixanon of the muscle by pleural adhessons or
as a result of upward suction of the duphragm

1187)
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On rare occaston, the diaphragm may be the
site of a tumor originatng 1n the muscle The
neoplisms most frequently encountered are hip
omas and fibrosarcomas  Partal eventrations of
the riaht leaf of the duphragm crusing localized
bulging of the muscle re often seen (Figure 49A
and B) Such circumscribed bulgings almost 1n
varably affect the anteromedul portion of the
duphragm and may sunvlate tumor Obrious
mtraabdominal conditions such as advanced
pregnancy, asaites and abnormatly enlarged vis
cera or rumor nasses, W ich may cause diaphrag
mauc displacement, need onhy be mentionad

An mfrapulmonary collectton of flmd uspally
an empyema, may simulate an clevated di
phragm or a subphrenic abscess or tumor If
the myolvement 1s on the lefe side the presence
of the sromach bubble or g1s c colon

169

be unsuccessful because of the Iocahized nature
of the flmid, the encapsulation bemg caused by
adhestons which anchor the lung to the dn
phrigm Chest \ riys in literal decubitus pro-
jecions miv also be unresealing  Under such
conditions, a dingnostic pneumopertoneum s the
best means of demarcatng the poston of the
duphrigm and thereby locthzing the fuid col

lecuon

Eventiation of the duaphragm s a develop

mental anomly of the muscle affecting 1n most
mstances, the left leaf (Figure 488) The tughls
phiced disphragm masy or mav not be assoctated
with Rienbocl, phenomenon Exentravion should
be differentiated from an abnormally elevated
stomach due to a congenttally shortened esopha

gus in case of the former, 1fter 2 barrum meal

may permit a proper diagnosis The stomach
bubble may be vccentuated by 1t carhonated
drink before fluoroscopy  If the flurd 15 encap

sulited beneath the night lung, the differential
diagnosis berw een supra and infraduphragmaue
disease 1s much more difficult Thortcentesis may

bigure 48 A (I efr)
phreme nerve ¥
h')’“llti( nene
nghe (Male ag

of re

f"’.l’?'s: of lefe leaf of diaphragm caused by a bronchiogenic errein 1+

b+ ubey v olland dizziness when Iy ing on the lefr side )

the radiopaqtie nn1s; 15 visible at 2 higher pline
than that of the esophigeal openmg At this
juncture, 1t nught be profitable to mention the
oceasional encounter of pulmonary disease sec
ondary to cardiospasm or mega esophagus  As
mught be expected the overfiow of esophagel
contents 1nto the lungs 15 apt to cause asptration

-

P

= ading the
recurtent
ed o the

Hustors
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Figure 47 Carcinoma of stomach discovered accidentally fn routie chest x ray A (Left) Rounded density

at caria of stomach B (Rrglzr) Afeer baraum mea) muass is seen mare clearly (At operamont a carcinoma was

found onginartg at lower end of csophagus protruding mto stomach, subtotal gastrectoms and gastroesopha
gastomy )

by abnormilly high negatne wntrapleural pres

A reduction of sctvity of the dapheagm may be
d d fvoroscopicallh by havmng the patent

sure Acute peritonitts imoperttoneum  as
cites and marhedly enlarged abdomumnal viscéra
mas likewsse push the duphragm upward and
mrerfere with daphragmauc metion The ac
trvary of the duaphragm may be hindered throngh
actual disease of the muscle or 1s a result of re
flex action mtated elsewhere It 1s notew orthy
that the pressure smmediatels beneath the dra
phragm fuctaates in the same direcuon as 1t does
mmedntely above the muscle The equalized
pressure of the thoraco abdommal region facrh
tates the return of blood to the nght side of the
heart but also acts adversely by ading the trans
fer of free flard and infecrions elements through
the duaphragm

Pleuropulmonary fibrosis with shrnhage of
the mtrathoracic contents ss a frequent cause of
retraction and upward displacement of the dia-
pliragm  The latter 15 also brought about by
bronchial obstrucaon and pulmonary itelectasts

sniff or cough thereby inducimg a jerky motton
of the muscle Paralvsis of the phrenic nerve
by an miading mabignant wmer 15 2 common
ciuse of duphragmanc displacement (Figure
48A) It should be noted thar phrenic nerve
paralysis due to myading carcmoma need not
necessanly be associated with a viable tumor
mass The chest v ray may fail co show 1ny ab-
normalities asde from the clevated duphrigm
Qceastonally both the phrene and recuerent
lary ngeal nerves are compromused Early m the
discase, the paralysts may be transtent, with con

tmued 1m ason the paraly sis becames permanent

The fughly placed duphragm s usually associ-
ated with 2 paradouc motion of the muscle the
Iatter moving upward i msprraion and down-~
ward m exprason (haenbock phenomenon)

Aoruc ancurysm may abo cause phrenc nene
paraly sis
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Figure 49 Localized bulging of duphragm simulating tumor A (Left) Rounded mass mmmedntely aboye nght

leaf of the diophragm B (Right) Lung detal (In the lateral projecton the mass was situated antenorly, t©

the niehr of the sternum  pavent under obsersation for mare chan six 3 ears wichaut change 1n configuration of the
mass, bronchoscopy and other studics negative for neoplasm )

pneumonia and suppuration (Figures 0A, B C  foramen of Bochdalek, or through the esophigeat

and D) Prolonged low-grade infection results
m a chronic nonspeaific pneumonius usually 1n-
vohung the night lower lobe  Sinee mega-esopht
gus may be assocrated with few or msigmficant
symptoms, it 35 well to bear this condition
mund m the differential dingnoss of any obscure
pulmonary disease with features of an aspiration
mfection

Hermation of the draphragm may be develop
mental or acqured usually the former De-
velopmental defects may 1ary from total ab
sence of the muscle to circumsenbed w calnesses
which allow lmited protrusions of abdomunal
contents Favorite sites of hernnnon are n the
dorsolateral aspect of the diaphragm through the

hitus postensorhy or through the foramen of
Morgagm, parasternally Iiernas are termed false
if they have no covering sac, m which case thes
are apt to allow free passage of muluple 1hdom:

nal viscerr The resulting pressure exerted on the
heart and lungs often leads to early death unless
the defect 1s corrected surgically  Massive con-
genmtal hernuas are almost ivartably of the false
type

Hiatus hermia 15 a common occurtence i
elderly persons The condition often mumics
acute coronary artery disetse, paravertebral ab-
scess medustnal collections of flud or neo-

plasms G Connor and Ritso draw areenuion to
seseral features which may enable the physicuan

4

=
A (Upper left) 8 idenung of superior meds

Figure 50 \lega

asnnum lung clear hearr shghtly enlarged B (Upper right)  leregul
crated with chill fever pan i chest and fend sputum) Cand D (Loter keft and v
ing markedly dilated esophagus (Hlstory of recurring seizures of vomiting and pulnm)mr) nfeceion,

ar consofidatinn of nght Jower lung (as50
ght) Lsophagogram show-
partial

improvement after passage of mercury weighted twbe and anuloties



PULMONARY MANIFESTATIONS OF ABDOMINAL AND METASTATIC DISEASES

pleura 15 supphed by branches of the incernal
mammary and mtercostal arteries tributaries of
the subclavian arteries  As a result inflammatory
disease and circulatory disturbances muny affect
the pleural cavity by way of the greater circu
lanon

What 15 particularly sigmificant from the
viewpoint of the present discussion 15 the frer
thar a sudden seizure of chest pan and fever the
elictation of a pleuril ficton rub and the ap
pearance of fluid 1n the chest may indicate a
systenutc 2s well as a local source  As has been
repeatedly stressed m these pages 1molement
of the pleura may be the first manifestation of
a systemuc disease In any lrge collection of
pleunsstes of dierse ongin a sizable number re
mam unexplained Vany of the latter undoubt
edly represent mamfestations of s1stemic diseases
which never come to hight or appear at a later
date 1n more defimtne form A frequenr cause

F gure 52 Pleural effusion as an early s gn of metastane carcmoma
tower half of r ght chest heart not displaced vis ble parenchyma not
several circumseribed densities are seen m borh lungs pleurnt s at nght
referable 1o the abdonen \ rays of the gastro ntest na! trace showed
ploratory laparoto ny revealed an 1noperable caremnoma of colon )
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of unevplamned pleurisy with effusion 1n young
persons 15 tubercalosis of the spime  In older per
sons metastanic mahgnancy of the spme or of the
nbs may be 2 cause

Pleunstes of whatever ongin are usually asso
ciated with free flud m one or both pleural
caviies Imeally 1t may be difficult to demon
strate a diaphragmatic pleurssy since as has been
shown by 1 number of mestigtors the pleural
caviey has to contam at least 300 cc of flwd be
fore the collection becomes visible m the chest
x ray Vith increasing size the flnd rises above
the ph sinus and 15 d able rocnt
genologically The flurd soon nses upward and
laterally along the costal margim i tme dis
placing the heart and mediastinum to the contra
lateral side  Ar umes difficulties may be en
countered m diagnosing an acute daaphragmatic
pleunsy because the accompany ing pam may be
referred to the neck or abdomen In case of the

A (Left) Pleural cffus on occupying
mvolved B (Righr) S years later
base (At this time sympren s appeared
@ mass at the rectos gn ;oid puncton cx
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F gure 51 Parasternal diaphragmat ¢ herma A (Lefr) Rounded edge of a density faintly seen at r ghe card o=
duphragmatic angle  (N\ote atsence of stomach bubble ) B (Right) Barmm meal shows stomach d sl cated
to the night the barium occupymng the density previously noted (In the r ghe lareral projection the herniston
was seen to be i the reg 01 of the foramen of Morgagn parasternally The patient 1 man of thirry had been

treated for many ears

to suspect the presence of a hiatus 1n the routne
chest xray In the posteroanterior projection
a small haacus herma 15 supernmposed on the heart
shadow shghtly to the left of the lateral border
of the spime The herma appears as 2 rounded
or ovod shadow erther of a soft appearance 1f
filed warh Awd or s a Yocalized area of hy per
llumination of filled with ur In the lateral pro
jecnon the hernia 1s found to be mn bacl of the
feart  Of parucular significance 1s the absence
of the stomach gas bubble 1n the usual posution
due to displacement of the organ med ally and
upw ard in right sided parasternal draphragmanc
hernta (Figures 51A and B)

Opaque mel studies are essentiil to confirm
the diagnosis of duphragmanc herma  Since the
stomach and colon 1ncluding omentum are the
most frequent organs displaced the examnation
of the barum filled gastromtestnal trict should
include \ ray evposures m the Trendelenburg as
well as m conventronal positions  Jenhmson and
Roberts esimated that only 5 per cent of hia us

for unepla ned 2nema )

hernias could be diagnosed if the erect pasition
alone were used in the craminaton Among
3448 patients exarmned i1n a two vear pcrlﬂd
Brich found 308 hernias of the esophageal huitus
an mexdence of 893 per cent Tlus w s the €€
ond most frequent Jeston diagnosed duodenal
ulcer bemg found mn 204 per cenr of the P2
nents  Hiatus herma was more than twice 3
frequent s grstric uleer or gastnic carcmot™d

\/Dmphxagmauc Pleunsy

A pleuniss may be caused by a varet,
agents cluding bacterial sical neoplastic an
eraumauc (Figures 52A and B)  The pleura
be mvolied by extension of disease from the
lungs Ivmph nodes spine pencardium or other
structures within the chest from abdominal of
gans and from distant sites The blood supply of
the pleura renders the membrane espectally il
nerable to svstemuc discase The visceral pleurs 1S
supplied by capillaries derved from the bronchsal
artentes  tributaries of the gorta the pmcl’»‘l

y of
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pleura 15 supplied by branches of the internal
mammary and mtercostal artenes tributaries of
the subclavian arteries  As 2 result mflammatory
disease and circulatory disturbinces may affect
the pleural cavity by way of the greater circu
lation

What 15 particularly sigmificant  from the
viewpomnt of the present discussion 15 the fict
that a sudden serzure of chest pamn and fever the
ebicitation of a pleural friction rub and the ap
pearance of flud in the chest may indicate 2
svstemic as well as 2 local source As has been
repeatedly stressed m these pages mvolvement
of the pleura may be the first mamfestaon of
a systemic disease In amy large collection of
pleurisies of diverse ongm 2 sizable number re
main unexplaned Many of the latter undoubt
edly represent marufestations of sy sternic diseases
which never come to light or appear at a later
date m more definitne form A frequent cause
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of unexplamed pleunssy with effusion mn 3y oung
persons 1s tuberculosis of the spme  In older per
sons metastauic malignancy of the spine or of the
nibs may be a cause

Pleurssies of whatever origin are usually asso
cuated with free flud m one or both pleural
cavities Imnally 1t may be difficult to demon
strate a diaphragmatic pleunsy smce as has been
shown by a number of investigators the pleural
cauty has to contam ac least 300 cc of flud be
fore the collection becomes visible n the chest
x ray Veuth increasing size, the fluid nses above
the costophrenic simus and 15 demonstrable roent
genologicallv. The fluid soon nises upward and
lnterally along the cost2l margin n ume dis
placing the heart and mediistinum to the contra
lateral side At umes difficulties may be en
countered 1n diagnosing an acute daphragmanc
pleurisy because the accompany g pam may be
referred to the nech or abdomen In case of the

Figure §2 Pleural effus on as an carly sign of metastatic carc noma
lower half of night chest heare not displaced visible pasenchyma not snvolsed

several circumnscr bed dens s are seen n both lungs pleunus at night base (At ¢
referable to the abdomen X rays of the gastromtestmal tract showed 3 mass at

ploratory

revealed an

A (Left) Pleural effusion occupying
B (Right) Src years fater
his ume symptoms appeared

he recros gmord junction ex

of colon )
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latter, the sy mptoms may simulate an acute sur-
gical abdomen *

Subphrenic Abscess

A purulent collection of fluid below the dia
phragm seldom originates 1 the chest but signs
of 1ts presence are often first demonstrable 1bove
the daphragm In the majonty of cases 1 sub
phrenic abscess results from extension of mfec
ton from the abdomen Infection of the sul
phreme spaces 1s aded by the normally negatine
pressure in this regron, the rich Iy mphatic supphy
of the diaphragm fasoring the wansfer of mfec
ton to the pleural surfice A pleural effusion
develops early with fivation and elevaton of the
diaphragm on the affected side The demonstra
non of free air or a flud Jevel under the dia
phragm, m a pattent w ho had recently undergone
an abdomnal operation pomts strongly to a sub
diaphragmatic abscess

The chest < ray 15 also of mestsmable value
m the detection of pleuropulmonary complica-
uons, following abdommal operations The ne1
dence of atelectasis pneumomnia and pleural ef-
fusion 15 nororiously high afrer operanons on
the stomach duodenum and bihary tract, es
pecaally m patients subject to bronchiis emphy
sema or other condruions mterfermg with cough
This applies also to patients who have restrictine
abdommal binders or are under excess sedation
The retamed secretion m the smaller bronchu
causes segmental atelectasts leading to broncho
poeumonta  Lxen m the y ears when chest roent
genography was done only after the appearance
of symptoms pomnting to an mtrathoracic com
plication followmng surgery, the mncidence of
postoperatie pulmonary lesions was quite ngh
1Vith increasing use of rounne chest roentgen-
ography , the incidence of demonstrable comphi-
catrons has been show n to be considerably igher

Rudmhoff and Headland bad chest < rays
tahen of forty consecutre patients who were
beng prepared for cholecystectomy  Chest
\ rays were repeated on the fourth postoperatne
day and at the ame of the panents discharge
‘Pasitire  postaperative chest ¥ rays were ob
tamed 1m 28 to 70 per cent In the majosity, the
chest v-ray findings were transitory but in seven
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there were residual lung lesions at the
discharge  Atclectasss and bronchopr
were most frequent In many cases 1t
posstble to make 2 differennial diagnosis
exace nature of plearopulmonary les
mnety patients undergong abdommal op
Palmer and Sellick found ateleceasss m
cent In a duplicate series of ninety pat
whom certun preventne messures we
tuted, the maidence dechned o 9 per &

Diseases InvoLving ArbovirnarL Vi
Clinical Features

There are 3 number of intraabdominal
which m1y_gne evidence_of their_pres
the chest The frequent occurrence of.
nary nfection and bronchiectass 1 asst
with cystue fibrosis of the pancreas has be
cussed m Chapter 2 In considening the
pulmonary manifestations of abdominal «
it 1s preferable to deal with the effects
lacter, as a group, rather than with md
condiions The occurrence of Imear _hor
strations m a chest \-ray, or the_find
patchy basal infilerations or the detcction
appreciable amount of flurd n one or both |
cavities are phenomena which may be assc
with any of the abdommnal diseases hsi
Table 5§ Weber and Gregg found char ¢
ulcer may be assocared with chronic polm
disease, characterized by _diffuse_fibrost
emphysema This associanion does not hols
for duodenal ulcer These mnvestigarors ref
a series of seventy cases of benign gastuic
1 which chronic nonspecific pulmonary d
coeusted m 43 per cent The suggestion
fered that some fundamental degeneratri e pt
related to agmg perhaps vasculir, or otht
fectise factor, may contribute to the dev
ment of the disetse m both stomach and b

Roentgenology

Any mtrathoracie or ntrazbdomnal dr
which may 1nterfere with draphragmatic mc
and cause shallow breathmg may permut plug
of bronch: with secretion resulng n atelect
If the obstruction occurs m small bronch
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t ) , plate-hke may result

Under certam conditions, an effusion may also
develop In a study of 7,064 hospitalized cases,
Marks and Nathan found twenty nme with
hnear atelectasss, 20 per cent occwrring m p:
tients with mtrathoracie disease and 80 per cent
with mtra abdominal disease

Flesschner was among the first to driw atten
tion to the significance of these linear striations
This ans estigator suspected that the densities rep
resented areas of atelectasis rather than pleural
thichening, 2 belief held hitherto The affected
areas are projected as hnear stniations in the chest
¥ ray because of the relatnve fixation of the me
dustinum medially and the neganve mtriplenral
pressure petipherally, theredy favormg verncal
collapse of the miolied portion of the lung The
disk Iike or plate Jike atelecratic areas appear
the chest ¥ ray as hmear streahs m one or both
lower lung fields Iving n more than one plane,
at times 1 associaton with 4 pleural effusion

The differennal diagnosss of linear atelectasis
and healed pulmonary mfarcts which have
shrunhen asymmetrically may prove difficult
Linear atelectasis may also be duplicated roent
genologically by distended Ivmphatics merdent
to mutral stenosis and hy pertension of the lesser
crcculation (see Chapter 11) Nor 15 the con
dmon easily disunguishable from interlobar
pleunsies  On the whole, the sigmificance of
linear striations 1s more readily appreciated in the
Dight of the chmical history than on the basis of
roentgen findings alone

Case 28 Male—Age 51

The patsent was admitted to a city hospital with
a three month historv of thirty pounds weight loss,
anorexia cough, expectoration diarrhea and ab-
dominal cramps  He confessed to have been a mod-
erately heavy beer dunker for some years A chest
xray revealed flud 1n the left pleural cavity and
a linear density running across the nght lower lung
field (Figure 53A) The heart was not enlarged
Two chest aspirations vielded serous flud SG
1018 to 100 with a predomiance of Ivmphocy tes
The sputum did not reveal acid fast bacilh except
for one questionable positne culture

The patient was transferred to Seton Hospital
with a presumptse diagnosis of ruberculosis A
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chest x-ray at this ime, approumately two months
after the mmtial examination, resvealed flnd n the
night pleural cavity and horizontal stracions across
the lefe lower lung field (Figure §3B) The liver
was enlirged and there was possibly also ascites
Luver function tests indicated Inver disease (ceph-
alin flocculation 44, persitent reversal of A G
ratio) A month later a chest \ ray show ed absorp-
tion of the flud 1n the right chest Jening seseral
Linear densimnes, seen best 1n the nght lateral pro-
jection The patient improved on a high caloric,
high protein and high vitammme diet

The abdommal conditions bisted o Table s,
which may cause pulmonary atelectasss of the
type described may also provehe pleural ef-

I
TABLE 5
Asborivat Diseases Wincn May Be Associatep
Wi INmrateORsCiC LESIONnS
Inflammory Lesions
Liser Abscess
Subdiaphragmatic Abscess
Acute Cholecysuts
Subacute Pancreatns
Acute Pancreantis
Periappendiceal Abscess
Pexforated Peptic Ulcer
Neoplasms
Ovar
Gallbladder
Ileum
Transverse Colon
Miscellaneous Lesions
Hepatic Cirthosss
Incarcersted Abdominal Hernia
Benign Gastr ¢ Ulcer (VWeber and Gregg)
From Marks and Nathan Radiology, 52363 1949

fusion In most wstances the pleural effusion 15
duc to direct evtension of disease to the dia-
phragmatic pleura In the presence of an acute
subdiaphragmatic disease, one may also encounter
a transient, ‘sympathetic” effusion bur usually
the flud 15 part of the mfectious process

Of particular terest 1s the finding of a large
collection of fluid 1n the chest, usually a nght-
sided hy drothorax, accompanued by ascices pa
nents with cirrhosis of the Iner and mtraabdom-
mal neoplasms notably ovaran tumors, to be
deseribed shortly Wilhams reported fifteen cases
of eurrhosis of the Iver with pleural effusion
Stx of these had antecedent ascites and eight had
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Figure 53 Cwe 28 Cirrhoss of Lver with pleuropul nomary namtestat ons A (Left)  OUI reranon of left
costophren c angle by flud lnear honzontal seriatton in right lov er lung field B (R g/¢) Three monchs later
large ccllect on of flurd i rght pleural cavity I near hor z ntal strianion in left Jower lung field

comeidental cardie or pulmonary diseases On
the other hind fifty four pitients show ed ascites
for considerable periods withour demonstrable
pleural effuston  Christan reported 1 case of
bloody pleural flud an unusual complication of
cirrhoss of the Iner A similir case ws studied
recently at the Montefiore Hosprtal

/ Meigs Syndrome

The association of benmgn ovarian tumors as
cttes and hy drothorax has been known for mans
years but the conditton was not generally recog
nized as 1 clmical entiry until \Mergs and Cass n
1937 focused attention on this rather bizarre
combmation now known as Mesgs syndrome
Heretofore the discovery of 1 pelvic or abdom
mal mass with pleunssy and ascites was 1mmedi
ately aseribed to adsanced mabgnancy and the
patient left to die of a presumably hopeless dis
ease The rapid reaccumulation of the flurd in the
chest and abdomen after repeated aspiration
seemed all the more m keeping with a malhg
nancy
The mmportance of recognizing Megs syn
deome Les m the face that upon removal of the

pelvic rumor the flurd in the chest and wbdomen
quichly absorbs and the pattent mthes a com
plete recovers In the ongin1l commumecatton
by Meigs and co worl ers the underly g ca 1s¢
w1s found to be 2 fibroma of the oviy The
Iist of tumors has since been enlarged to melude
pseudomucinous cysts of the osary  theca and
granulosa cell tumors fibrowdenomas uterme
mors nd even malignant pelvic tumors with as
cites and hy drothoray but withour demonstrable
cancer cells m the asaitic or chese lwd  On set
eral ocestons mn which 1 encountered mstances
of presumably the list mentoned sooner or
later they turned out to be mahgnane tumors
with serosal metastases

It 1s noteworthy that mysedema may be as
sociated with ascites and hy drothorax or hy dro
penicardium without assoctated carduc farlure
Such an occurrence m a female would have to
be differentiated from Meigs svndrome V¥ atson
and co workers noted 1n one patient with My
edema that the aseiue flmd gave a positive F¢
action for muctn These 1nyestigarors suggest that
such effusions might represent an ourpourng ¢
mucinous flurd from serous surfaces analogous
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(o the accumulation of mucmous flud m other
ussttes of patents with myvedema  Ferayorat
and Sprague also reported a case n which my\-
edema was assoctated with hy drothorny and as
cites There was no evidence of heart fulure to
acconnt for the serous effusions The effusions
3 d after the ad auen of dessicated
hy roid
The mmner of development of hy drothorax
s Megs' syndrome has prosoked considerable
speculanon Were the mechansm Loown, it
would probably esplam also the occurrence of
fivdrothoray m patents with cirhoss of the
fnver pseudocy sts of the pncreas 1nd the several
other condinons assocrited with hy drothoray
hsted prestoush  Undoubredly, many patrents
with ascites develop flud an the chest thar s not
recognized chmically There 55 alsu reason to
suspect the hy drothorax rarels occurs wthout
ascrees although the presence of the latter cannot
slways be detecred  Vergs guotes Cullen to the
effect that “neatly every case of fibroma of the
ovary that 1 have seen has been accompaned by
abdominal fluid ™ In Mugs® evpertence this held
true far about 75 per cent of fibsomas
The relatne mnfrequency of maswe hydeo

thorav, mn the presence of ascrees of whateser
cause speaks for an mnterplay of several facrors
The draphragm s nchly supphied with 1y mph-
ancs and 1t tabes only a few mmutes for the
transfer of particulate matter from the perio
neum to the subpleural h mph nndes and s essels
The major part of the matenal is carrred by the
subpleura) Jymphanies to the dorsal surfice of
the steraum and thence to the nghe }y mphanc
and thoracie ducts T C Rubw and co workerss,
m a senes of atmal experiments, usng human
serum as well as sabine styned with carmne oc
India snk snjeced into the abdomen, found that
the transfer of flud from the abdonunal mto che
pleurat enin s not abstructed from below up-
ward but thar resorprion from the pleusal cavity
15 apparenthy delnved  Smalt corpusculze ele-
ments bhe camime and Inda mk are easly
transported from the abdonunal into the ploucal
emvties The preponderance of night sided b
drothoraces 15 assumed ro be favored by the
better development of the duphragmane by mph
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channels on the nght sde, the greater actnity
of the right leaf of the diaphragm and the fact
that the pulmonary lymphatic dramage rahes
place almost entrely through the night Iy mphate
ducts A possible hormonal origin of Megs™ sy n-
drome has 2lso been suggested

Cowan and co-workers had a unique oppor-
tunity to muestigate the transport of partculate
matzer berneen the pleural and perstoneal cavi-
nes m a womnan of sixry -onc who had an ovarun
carcmoma with ascites and hvdrothoras  In an
attempt 1o repress the scste fud formaton and
the cumar growth, the patient was treated with
radiozctne colladal gold (Au*)  As an ma-
dental finding sc was noted that 1 rapd trans
port of radwactive gold occurred from the pert-
toneal casty to the pleurt space A mavunum
coneentration was obtamed within two hours
Radiozetne gold was found m the abdommat
caey followsng nghe pleural space admumstra-
tion with 3 maxgmum concentration in one hour
The per cene of dose delvvered to the opposite
cauty n each mstance spoke tgamnst a direct
commucatton, rather, for some form of rapd
transdiaphrigmatic Iy mphatic transpore

There 15, bowever, the possibafity thar i seme
cases an abnormal comnmmeaton may be present
betw een the pleurt! and pentoner] cavines Wil
hams reported & case m which 3 pleura) effusion
was apparently duc ta rupture of the diaphragm
m a pauent with longstanding ascites due to
Laennec’s arhoss of the Iner Dmerson and
Duses port our that the occarrence of 2 massive
hy drotharas compliciung scites due ta ctechasts
of the liver 55 characterrzed by 4 sudden onset,
the appearance of the hydrothorax often co-
marding with consderable duntnution i the
amount of ascrtes In 2 welt documented case,
they cne an mstance where 1t was possble to
show, both by mjecnion of dv ¢ mta the perioneal
cavry as well as at autops, that 1 sunute hole,
fess than 1 mm m dsameter, w15 present m the
right hemmduphragm due to a locahzed separa
non of the rendonous fibees, through winch the
asaine flind found its was o the plearal caviny
Were 1 not for the face that the opening was
stained with dve, 3t could have been casity aver-
foohed These muestgators refer o two other
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cases where a hy drothoray followed a daphrag
mauc defect It may be perunent to mention that
m 1 review of thirty ssi reported cases of spon-
tancous pneumothoray, comphcating mduced
pneumoperitoneum, Shapiro found the pneumo-
thoray to have occurred on the nght side, n
thirty one The cuse was usually the resulr of
rupture of hermated peritancum through a v eak-
ened duaphragm

The possibilits of a congenital opening beng
present m the diaphragm causing Aergs’ syn
drome also 1nses If the opening 1s small the
hver may block the passage of flurd Deacon re-
ported the finding of a wide channel m one case
through w hich fluid passed readily from the pert
toneal to the pleurl cavity grung nise to Mesgs
syndrome As 2 final note to 1 complex sub ect,
1t should be noted that 1n some cases ascites and
hy drothoray are found in ssocrtion with rela
tvedy small ovarin tumors and 1t s suspected
that the latter may possess 4 marhed secretory
povier

Case 29 Female—Age 34

The patient was admitted o the Lebanon Hos
pueal because of continged sw elling of the abdomen
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which she had first noted about five mont
oush The patient had also noted Jateh
of breath cough, loss of appeute and vwer
menses hiad been srregular and the bleedt
profuse  Examumation revealed a thin wor
1 distended abdomen The chest reyealed
ston at the night base, the flud reachyg to
of rthe fourth rib in the aullary Ine (Figu
Aspiration vielded 1200 cc of clear, yelle
Microscome examination did not reyeal tun
The presumptne drgnoss was multiple
fibroids associated esther with a papillar -
nom1 of the ovary or a fibroma of the ovar
At operation, © massne pseudomuciious
the night ovary and 2 meramural fibroi
found The ovaran tumor occupted the
part of the abdomnal cavity  About two .
free flmd similar to chat present 1n the €vst
was free 1n the abdomunal caviry The lef
appeared normal  Aicroscopic exarinat
vealed cvats ined by a single fyer of co
cells of the muctnous or goblet type The str
the ¢y st wall was composed of rather cellular
tissue w hich was quite vascular There w25
logic evidence of malignant ussue  Follow
maal of the cyvstic ovary, the pleursl effus
ascates quickly disappeared and the patent m
uneventful recosery (Figure 54B)

Pulmonary Manifestatrons of Metastatic Discases

InTRODLCTION

These are many  owcenlwosny borme disesses
which may affect the lungs The meidence of
pulmonary  mvoliement and the patterns as
sumed by the metastauc lesions depend on the
nature of the primary disease 1nd the pathways
t1hen by the pulmonary metastases The phy sical
ecanunation of the chest gives no mklag of the
prescnce or absence of metastatic deposis n the
lungs let alone the appearance of the mdividual
focs  Before discussing several representatne
forms of metastatic discase w hich mny affect the
lungs, 1t 1s 1 order to describe the avenues by
which emboli ongmating m distant parcs of the
body may gan access to these organs

Patiriars oF PLratonaky AIET3STASES

Anatomcal Considerations

The pulmanary artery, carry mg venous blood,

arises from the conus arteriosus 11 the UPPE
ton of the nght ventricle The artery con
upuard and backward and then dn ide:
right and left branches, the former passir
hind the ascending aorta and supertor Ve
the latter, sn front of the descending aorta
branches of each pulmonan artery, after ¢
mng the hlus of exch lung, follow closel
subdpissons of the bronchml tree, both
tures bemg often encased n the same st
W ith each subdivision the artery rapidly d
sshes m dameter so that by the nme the 1
reaches the ternunal unis of the Jung the arte
15 one fourth or one fifth the size of the ah
duce Lach blood vessel drvides mto 35 0
radicles as there are ate leding to aly colar
the arterioles finally breaking up nto 10NY
able captllary clusters which surround the al
The blood becomes ovvgenated as 1t P
through the capillary bed and 1s returned t
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postenior surface of the lefc auricle by four
vews which have no valves

In 4ddwion to the pulmonary or lesser circu-
lation, the lungs possess a bronchial blood sup
ply, at systennc pressure, which nourshes the
stroma The bronchul arteries anse from the
tharacic aorts often from the upper thoracic
ntercostals, internal mammary and subelavian
arteries Two or three arteries accompany each
bronchus and its subdnisions forming a nch
anastomosing plexus about the bronchi, bronch
10les 1ymphotd nssue and 1y mph nodes the con
nectin ¢ tissue septums and pleura They form the
vasa vasorum of the pulmonary artery There 1s
some overlapping 1 the capillary distibution of
the pulmonary and bronchial arteries supply ing
the alveolar ducts It should be noted that the
brenchial artenes 1n man, supply the pleura and
this may serse to explam the unusnal vulner
abslity of the pleural serosa to metastatic de
poss  Distinet bronchial vems are found only
at the hulus of the lung the smaller tributaries
arsing at the site of bronchiml divisions The
greater part of the blood of both bronchial 1nd

Figure 5+ Case 29 \leigs ssndrome A
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pulmonary arteries 1s returned by way of the
pulmonary vens

Pathological Considerations

The pulmonary arteries are, in health, end ar
tenes and do not anastomose with the bronchial
vessels the capillary bed berween the two sys
tems mamntammg funcuonal rather than anatomic
continuity The transitsonal zone 1 a favonte
site of bactenal lodgement However under ab
normal conditions m response to mcreased de-
mand for ovygen, the bronchial arteries become
dilated therr rimifications more numerous and
the capillires between the pulmonars and
bronckual arteries merease 1n swe

In a sertes of observations on the bronchial
artenal circulation i the normal dogs lung,
which s sthangls simular to that 1n man Elbs
and co workers found that the bronchial artenes
are necessary for the nutrition of the mun stem
and lobar bronchi m the region of the hilus
Distal to the hilar region the blood supphed by
the pulmonary artery can mamtan the mregnty
of the pulmonary tissue and the bronchial walls

(Left) Hlud i righe pl
dippng nto small fisare B (Riglr) Considerible decrense s oo ot e riending along medrastinuon and

acvwc 0van)  (From Rosenfld New 1ork State ]

¢ pleural effusion (after exurpation of
Med, 43 527 1948)
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It would seem therefore that under normal con
dinons the bronchal arteril errculnion 15 prob
ably not essential for nutrition of the peripheral
parts of the lungs In fact they found that the
bronchnl eirculation may ctudlly be 1 contribut
g factor to the development of pulmonary
farcuon after embolism The hemorrhage that
occurs m the pulmonary ussue fter pulmonary
embolism mav come from the bronchial aircula
tion
Tibs and co worl ess commenr thar the bron
chual arteries may be considered 1 vestigal e
culatory system important to the fers before
burth but of httle signsficance under normal con
dinons after birth except m the region of the
hilus W hen pathologic processes mvolve the
tungs this vesugnl blood supply may 2gan be
called upon to fulfill an mportwnt nutrient func
uon In support of this belief they cite the ana
tomical studses of Marchand and co worl ers who
found that the size of the bronchul arteries mn the
human fetus 15 nearly the same s that of the adult
whereas a great expansion occurs i the pulmo
nary arterv vascular system after birth
The removal of the physiologic sereen betw een
the lesser and greater circulations not only n
creases the blood flow to the ussues thus posst
bly serving 2 useful purpose but may also et
adversely by allowing the passage of bacrena
and carcinomatous emboli between one system
and the other also by permitting admixture of
venous and irteral blood Studies by Liebow
and co workers also Prinzmetal and co workers
and others have drawn tteention to the many po
tental channels berween the pulmonary artery
and vem as well as between the bronchial and
pulmonary arteries  Laebow and co workers
showed that specimens of lung removed surg
1cally from patients with bronchiectasts and pre
pared for study by the viny lite corrosion techme
showed great enlargement of the bronchial arrer
1e5 and npumerous anastomoses of these vessels
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physiologic importance m shunting pulmonary
attertal blood awy from diseased tissue into sely
tively mtact parenchyma and as a factor produc
mg hy pertension 1n the pulmonary circultion

In astudy of the bronchial pulmonars vasenlar
shunits 1 panents with pulmonary wberculoss
bronchiectasis and pulmonary cysts Rooscnburg
and Deenstra demonserited an imcreased blood
supply from the bronchial arteries via anasto
moses to the pulmon1ry arteries the ovvgenated
blood from the sy stemic circulation flow ing pr
tally v1a the normal route to the bronchial vems
druning mnto the pulmonary vens and partilly
through the pulmonary capillaries Since m the
presence of chronic pulmonary diseases lietle or
no gas exchange rales place 1n the ctpillaries
the Jirge pulmonary veins entermg the lefr heart
contun a vanible degree of unoxy genated bload
A left right shunt The left rght shunt mas ac
count for as much as one third of the carduc
output and causes 1n added strun on the heart

Conditions may also arise where the pressure
1 the pulmonary artery system may be so hugh
as to overcome the normally higher pressure in
the bronchial arternal svstem The venous blood
flows through the diseased parts of the lung
where 1t 18 unable to tal e up an adequate supply
of ovygen The blood 1s returned to the pulmo
nary vems m a lugh degree of oxygen unsatura
non The mixed blood may thus reach the heart
1s a result of a left nght shunt having been con
verted 1to 2 nght lefe shune Unul recently the
recogmition of these arterio venaus channels had
been of mterest prmarily to experimental pathol
ogsts and phystologists Lately the significance
of these shunts has become of increasing import
ance to physicians and surgeons concerned with
precise duagnosis and treatment of diseases of the
hearr and Jungs

» _~ PuLatovary EntpoLizaTiov
s

Climcal Features
The d of pul y mvohement of

with the pulmonary artenes The c 2
tions were muluple and usually occurred mn the
walls of the bronchiectanc sacs In half of the
specimens the anastomoses equalled or exceeded
1 mm an dumerer The anastomoses were so
Jarge and numerous as to suggest that they have

¥
metastatic deposits from distant sites 1s deter
mined by the avenues of transfer of embolic
not _cells or septic materul enter the
matter Tumo! e crul entef che
caval system pass through the right side o
heare the pulmonary artenes and fintlhy Jodge
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Figure 55 Forms of metastatic carcinoma of lung A (Lefr) Numerous ovoid densities of uneven size are seen

u1 both lungs especially m the lower lobes

(Rescction of a carcinoma of the colon five 3ears previously )

B (Righr) Retscular striations permeatng both lung fields especslly the lower portions circumsertbed focus

1 right upper lobe

embolr are more apt to cause pulmonary nfarc
tion, the features of which will be deseribed 1n
the following chapter

Theories of Selecerve Localtzation of
Pulmonary Embol:

There 15 one aspect to the problem of metas
tatic pulmonary disease which may be approprs
arely discussed ar thus ume, namely, why some
forms of hematogenous implantations favor the
upper lobes and others the lower lobes The
theonies proposed, and they have been many
concern themselves chiefly with esplanations for
the predilection of remnfecuion tuberculosis for
the apices of the lungs However they hwe a
certam bearmg also on the entire problem of pul
monars metastases

Dock postulares that 1 relativ e sschemna, due to
the relatively lower pulmonary pressure is the
cause of epical localizauon of tuberculosis and
for the same reason for the low incidence of
progresston of che disease 1 thus Jocation Medlar

(Lymphangiue carcmomatosis of the lungs secondary to carcinama of the thysoid circum
scribed focus 1 nght upper lobe was found ac autopsy to be a hamarroma )

and Sasano evolied an upnght theory’ th
which 1t 15 postulated that the entire lung 1s at
first umiformly sceded but that the tubercle bacillt
disappear from the lower lobes and progress i
the upper lobes as a result of the madequate blood
aircufation of the apices in the upnght man
In a senes of experiments in ribbits these investt
gators found that when the 1mimals w ere forced
to sit upnghy, the Jestons viere more numerous
m the upper lobes

Smuth and co-worlers found that the upper
lobes are mfected with tuberculosis directh and
mmmedurtely because the stream flow * of blood
through the heare 15 directed to the upper lobes
They conclude thac the apical lessons n tuber
culosis do not depend upon 1n nadequate cir
culation rather on the posinon of the ammal
which determunes the path taken by the stream
flow of blood through the heart In other words
they confirm the obseriations of Medlar and
Sasano but not the mterpreration  Using att
mals as well as synthetic plasues Smith and €o-
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THE LUNG AS A MIRROR OF $\STEMIC DISEASE
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Figure 57 Soltary metastasss of Jung A (Left) !.arge. ovord density m lefr midlong B (Right)  After re

ptimar) growth appeared mn nghe shoulder

section of left lower lobe

sty years previously, treated with radiotherapy and later with radical excision metastases appeared 1 pelsis sex
eral months afeer operation )

and possibly the avenues by which the lungs are
maded, determine the nature of the metastatic
lesions Tumors of the breast and stomach are
pt to spread to the lungs and pleura by w1y of
the lymphattes esther through the thoracic or
nght lymphatic ducts Tumors 1n organs closely
associated with the syvstemic venous circulation,
such as renal and sheletal mahignancres, show a
parucularly high incidence of pulmonary metas

tases  Although pelvic tumors may spare the
lungs careful postmortem studies show frequent
pulmonary molvement In a correlanve study
of the postmortem and roentgen findings of a
large number of pauents treated at the \lonte

fiore Hospital, Fried found pleural or pulmo

niry involvement i 54 per cent of renal neo

plasms 1 43 per cent of cancer of the prostate
but 1n only 7 per cent of cancer of the bladder

Willis found pulmonary metastases m 30 per
cent of all fatal cises, bemng present 1n 75 per cent
each of mstinces of choronepithchoma osteo-
sarcoma and renal ciremoma, 65 per cent of car-

55 per cent of carcinomn of the breist 40 per
cent of circnoma of the esophago gastromtes
unal tract, 30 per cent of oral and pharyngeal
carcmoma, 20 per cent each of hepauc and pan
creatic milignncies, 15 per cent of utenine ma
hgnaney and 10 per cent of ovanan carcinoma

W ath occasional exceptions, merastatic tymors
spreading through blood channels mvolve both
lungs with nodular densities varying i size from
mliary to large masses Occasionally the chest
x ray reveals 1 solitary , circumscribed lesion and
unless one 15 aware of the nature of the prumary
disease, the differential diagnosss between 2 prt
mary and metastatic leston may be quite aoffi
cult  Lymphangitse carcinomatosis permeating
the lungs and plevra 1s characterized by a dif
fuse reuculation nterspersed with nodulitions
affecting symmeeneally both organs If the prt
mary focus 15 1n the lung, the lymphatic spread
may be regronal

Although 1 number of attempts have been

made to classify the roentgenologic appearances
) y pl: nto varous

cinomn of the thy roid, 60 per cent of mel

of P
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patterns such as milury, nodular (Figure 55A),
infiltratn e, Ivmphangitic (Figure 55B), massne
and cavtatng forms, clear-cut differentianions
are not feasible and of minor chmeal sigmificance
Pomary carcmnoma of the lungs may simulate
metastatie disease (Digures 56A and B) Of more
practical mportance 15 the fact that a solitwry
merastass 1n 1 lung may be amenable to resection
and the hfe of the patent prolonged Unfor
tunately, resectable pulmonary tumors 1re met
m a very small percentage of pauents with me

tastatic cancer (Figures S7A and B) In an analy

sis of 314 cases of metastate pulmonary neo
plasms observed 1 1 five-year period, Vinor
found two cases n which resection was actually
carried out These two panents were stll alie
and free of malignant disease more than four and
seven years after their pulmonary resections Iris
noteworthy that the first record of a successful
resection for metastatic cancer of the lung was
reported by Barney and Churclull 1n 1939 The
particular panient had had a nephrectomy for 2
hy pernephroma fifteen months previoush and

= X

S

o

Figure 58 Case 30 Solitary metastasis to Jung three years after rese
noma A (Lefr) Circumscnibed density in nght muddle lobe

(Microscopic examunaticn of tumor revealed

_—
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was alne and well twelve s ears after the lobec-
tomy

In 1950, Seiler and co workers found reports
of srxty eight cases treated by resection for
metastatc pulmonary lesions The tumors most
frequently resectable are those secandary to car
cmoma of the large bowel (eleven cases) hy per
nephroma (seven cases) fibrosircomi (seven
cases) and carcmoma of the ovary (five cases)
With several exceprions, the pruents with long
mtervals of time elapsing betw een the occurrence
of the primary and the secondary tumors did no
better than the group as a whole Bronchnl n-
volvement was noted n 63 per cent of the cises
m which the reports espeenlly mentioned this
feature or m 27 per cent of the entre group
Higgmson found bronchial mvoliement 1n nine
of thirry five cases In eight of these (228 per
cenr) bronchoscopic biopsy was posinve  Of the
thirts five pulmonary metastatic nmhgnancies,
twenty si came to surgical exploration and of
these, twenty-two were resected In two pr
tients, tWo Or more resections were d()nc for e

ction of a portion of colon for adenocarcy
B (Right) After cxarston of right meddle lobe

the colon )

dentical an with thar resecred from
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Figure 59 Metastatic carcinoma of brenchus prtmary 1n the colon A (Left) Trangular density at base of
night upper lobe adjacent to the hilum, above horizontal fissure which 15 accentuated and shghdy diplaced up
Ty ad Bronch

showed an obstruc-

ward  (Expectorated piece of tissue revealed hi

tion of the nghr upper lobe bronchus Biopsy specrmen also reyealed ndcnocarcmoma’) B (Riught) Two

months later considerable dimnution 1 size of the density

(Patient died s months Jater of generabzed carct

noma ) (See Figure 87 )

current metastases  Vletastitic pulmoniry malg-
nancies secondary to carcinoma of the large
bow el offered the best prospects of resectabihiy

Case 30 Female—Age 59

Three years previously the patient had 2 resec-
uon of a portion of the colon for adenocarcinoma
She felt well unul late 1n 1954 when she developed
pain in the night lower chest, moderate cough, ex-
pectoration shght dyspnea on exertion and wheez-
mg The physical exammation was nonmformative
The chest 1-ray showed a well circumscribed den
sity 1n the region of the nght middle lobe (Frgure
58A) In view of the past history of carcinoma of
the bowel 1t was suspected thar the Jesion 1 the
lung represented a metastanie deposit although a
primary carainoma of the lung could not be ex-
cluded The patient was admitted to the \Monte
fiore Hospital A bronchoscopy was negatise A
search for possible metastases elsew here n the body
was unresealing

On December 17, 1954 the pattent was operated
on by Dr VMorns Rubin The pleural casiny con
tamned no free flurd and there w ere no visible metas-
tases  Palpation of the mediastinum and hilum re
vealed no abnormalities The upper and low er lobes

appeared normal The night nuddle labe was com-
pletels shrunken and contained 2 mass about the
size of a Jarge walnut Furcher nspection resealed
no other masses or enlarged Iy mph nodes In view
of these findings, the right m:ddle lobe was resected
The specimen revealed a well circumscribed mass
of grossh recognizable tumor It was pale, j ellow-
1sh gray wich focr of necrosis The bronchi Jeading
to the tumor were not 1mvaded The surrounding
tissue appeared grossly unremarhable The mtcro~
scopic examination showed the tumor to be com
posed of well developed adenocarainoma The
bronchi showed no evidence of malignane changes
The tumor 1tself appeared compatible wath metas
tatic carcinoma originating in the bowel A review
of the microscopic secuons of the presiously re-
sected colon showed 1dentical histological features

After operation the upper and lower Jobes re-
erpanded completely wnd the patient was discharged
two weehs later n good conditton (Figure 588)
She has remamed well without signs of recutrence
of the disease, when exammned one v ear Jater

Rare wstances are on record of malignant tu-
mors metastasizing to the trachea or bronchs
which may simulate pnmary tumors  Cohen re-
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ported an mstance of a sohtary pulmonary me

tastasts with detecrable bronchial mvolvement
which appeared mine and a half years after re

section of a calon catcinoma The author found
reports of thirteen addimonal cases mn which
bronchial mvasion by a pulmonary metastasts was
demonstrated endoscopically T have had a simy

lar expenence The patient 3 physcian aged
sixty one had had a resection of the sigmoid
calon four jears previously The present illness
began with cough and expectoration On one
otcasion the pattent spat up a small prece of tissue
which on histologic exammation revealed adeno

carcinoma smilar to that obtamed from the re
secred colon At this time also the chest \ ray
showed 2 density at the base of the nght upper
lobe near the hilum mmedrately above the hort
zontal fissure which was accentuated and dis
placed upward (Figures 59A and B) Ausculta

tory findings were mn keepng with bronchul
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obstruction the latter being confirmed on bron
choscopy, the biopsy specimen also revealed
metastatc carcinoma The panent died six months
later

1t 15 well to bear ;n mund that although lestons
found 1 the Jungs of patients who have had pre
110us resections may be assumed to be metastatic,
occastonally one mav be dealing with a second
prinary mn the lung VS ith the marl ed increase
m bronchiogenic carcmoma this possibility 15
more than of academic importance Poppe en
countered four patients with primary carcinoma
of the leng who had had previous resections of
the large bowel for primary mahgnancies Three
of these had been allowed to reach an moperable
stage, on the assumpnon that the lung tumer was
metastatic from the rectum Poppe concludes
that a more opumistic attttude about resectmg
metastatic pulmonary malignancies may save a
few panents with prmary carcinoma of the Jung
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Chapter 11

* Pulmonary Manifestations of Cardjovascular Diseases

Introduction

Tz vroow 11ow tnrough the hieart and lungs
15 so finely adjusted that any mrerference with
the carcutt 1s quickly felt in both organs  For the
moment we are concernied with disturbances m
the cardiovascular apparatus which may be re

flected m the Jungs to a sigmficant degree Cer-
tam features relatng to the blood supply of the
lungs were discussed 1 the preceding chapter in
relation to metastauc pulmonary disease The fol

lowing will deal more spectficatly wath cacdio-
vasculr pulmonary derangemerts One canuot

separate cardiopelmonans  funetonal distach-
ances and inernsic disease of blood vessels or the
lateer and resulung parenchymal lestons The
order i which the seseral morbid states will be
counsidered 1s therefore not mrended tn setve as a
nosological classification of cardiopulmonary dis-
case The description will be limited to basic
mechamsms and the more promunent chmcal
features of the several condinons menuoned,
wich special reference to the chese< ray fladngs

Cardiopulmonaty Dynamics

The nght side of the heart, the depot of the
y circulanon, dates the same
amounr of blood 1n a gien umt of ume as that
discharged by the left side of the heart into the
aorta and systemic cireulation The blood capa
city of both lungs potenually equals that of the
der of the body C: hearr fofure
15 2 sign that the nighe side of the heart 15 unable
to accept and expel the venous blood brought to
the nght auricle and nghe ventricle In ime ths
gines rise to perspheral blood stasis and edema
The cause of the nght ventricubir fafure mav be
1 preexssting msufficiency of the left ventricle or
disease of the pulmonary valves or disease of the
{ungs or blood vessels cwsing pulmonary hy per
tension gnd mght heart stram
The lungs ordmanty hold abour 9 per cent of
the roral blood volume during mspiravon and
about 6 per cent dunng expiration The systolic
pulmonary pressure 1s onby one-sixth that of the
systemie (1¢,20 mm of mercury ) Ieisobysous,
therefore, that under stress the fungs ave able to
accommodate many more times their normal load

Thus, when congestion occurs, 2 large 1olume of
blood 15 able to accumulate m the lungs In
health there 15 2 wide safety zone before the
cntical period 15 reached Massive intrasenous
infusions may be introduced n the expenimental
amimal v ithout causing pulmonary edema unless
the pufmonary venous pressure 15 mcreased by
arnficial means The great adaptability of the
lungs to increased demand 15 also evident from
the followmg  After exercise the cirdiac output
may nise four-fold, from 5 liters per munute to
abour 20 hters per munute, whereas the pulmo-
nary vennlanon may ncrease more than fifteen~
fold, from a resting minute volume of 8 liters to
as much as 125 bters (Drnker)

The pressure and volume differences betu cen
the lesser and greater circulauons are reflected 1n
the relame muscular thickness of the tho ven-
tricles, the wall of the left ventricle bemg norm
1y about twice as thich as thar of the nght
Other pomts of difference also euist betw een
the pulmonan and svstemic crculanions, rhere
being no mrerdependencs between the one and
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the other The arternal pressure may be normal or
even below normal i one and hugh i the other
The autonomy of functions between the greater
and the lesser circulations may be determied by
mstrumental means as well as by the behavior of
the crreulanon 1n the two sy stems mn response to
drugs Intravenous admmsstration of aminophy 1
lme causes an abrupr decrease in the artersal
pressure of the greater circulation but docs not
have a hy porensne effect on the smaller circula
tuon  Other drugs affect the two circulitions 1n
opposite manner The lesser circulation has ts
own neuroregulatory system which 1s mdepend
ent of thar of the greater circulation

In essence the nghr side of the heart stands
1 the same relarion to the lesser circulation as the
lefr side does to the greater mireulanion the min
ute output of blood from the mght ventricle
equaling that ejected by the left ventricle Inspy
rauon not only fills the alveol with air bue also

THL LUNG AS A MIRROR OF SYSTEMIC DISCASE

atds 1n filling the capillartes with blood Expira
tiont helps to espel blood s well s air from the
lungs Disturbances in the mechanics of the lesser
cirealation react on respiration just as disturb
ances of respiration react on the lesser circulation
Likewise the symptoms of pulmonary and car

duac msufficiency, both prmanly evpressed m
anovia resemble each other so closcly that one 1s
often hard pressed to distingussh the onc from
the other In advanced cardiopulmonary failure
1t may be a matter of academic ntercst w hether
the nsufficiency 1s mamnly cardiac or polmonary

usually 1t 15 2 combination of both But before
this stage 15 reached 1t 25 mportane to differen

tiate the tw o components m order to rreat the m

pending breakdown intelligently Recent studies
with cordiac cathetenzatton and cardiopulmo

nary function tests have served to shed consider

1ble light on the subject especially on the role
plived by pulmonary hypertension

Pulmonary Hypertension

Prysioroctcar CoNSIDERATIONS

Many factors are at play m regulatung the
blood flow 1 the lesser circulanon The shore
wide pulmonary artery with 1ts riprd subdivisions
and 1mmense capillary networl placed between
countless alveoh offers an 1deal arrangement for
complete oy gemation and speedy return of the
blood by way of the four vemns ta the lefr aurt
cle Tt s noteworthy that the pulmonary artert
oles have sn to eight tmes the drameter of the
arterioles of the greater circulation The lung
capillanses are also sery wide In hearr fature
associated with hy pertension of the lesser cireu
Iation the lung capillaries may dilate ten o thury
times therr normal size (W e1ss)

Hypertension of the lesser circulaon may
anse under s arted crrcumstances In recent vears
2 primary form of hy pertension has been recog
nized associated with nghe ventricular hy per
trophy and usually with vanable degrees of
pulmonary vascular scleross No demonstrable
cause 15 found 1n this ty pe of so called essential
or prmary hy pertension there btang wio yeeog
nizable dent cardnic or p y disease
Evenrually ssmptoms snd signs of nght heart

falure appear The mmportane role played by
vascular shunts 1 causing obseruction and hy per
tension of the lesser circulation was mentioned
previously  Brmnton believes that primary pul
monary hy pertenston resules from excessie entry
of blood into the lesser circolanon from the
bronchial arreries The blood njected under
svstemic pressure causes dilatation and sclerofic
changes m the pulmonary arters and hyper
trophy and eventual failure of the nghe s entricle
In the vast majoruty of instances of pulmonary
hy pertension the increased pressure m the Jesser
circalaron 1s secondary to some other disturbance
mcluding (1) obstruction of the lesser circult
ton beyond the pulmonary system as eremph
fied 1n mitral stcnosis and a faihing lefr s entncle
of wintever cause and (2) obstruction withn
the pulmonary svstem ewher 1 the mam pulmo-
nary arcery by an embolus or as a result of throm
bosis of branches of the pulmonary artery by
svascultr fibrosis The last mentioned 1s encount
ered 1n assocition with Iy mphanginc carcrnoma
tosis primary p ry artcniolo
sclerosts pols artenitis nodosa nd other d seases
associated with widespread interstinal fibrosis and




PULMONARY MANIFESTATIONS OF CARDIOVASCULAR DISEASES

capillary vascular myolvement In addiion sec
ondary pulmonary hy pertension may be due o
alterations m the thoracic cage as a result of
thoracoplasty or Ly phoscoliosts

ROENTCENOLOGY

Signs of pulmonary hypertension are recog
nized 1n the chest x ray as a result of the second
ary effects of the increased pressure 1n the heart
and m the pulmonary blood sessels In.severe
izl stenoss ssoeuted it pulmanary yper
tension the left hilum 1s frequently concealed
by a dilated mamn pulmonary artery and its left
branch The night hilum 1s usually accentuated
The lung parenchyma shows loss of normal
translucency due to a profusion of blood vessels
But 1t 15 difficult to reconcile the roentgen
appearances of the latter m all cases with the
angrographic observations of Goodwin and co
workers who found that 1n patients with pulmo
nary hypertension the man artertes are enlarged

Figure 60 Ad anced rheumat ¢ heart d sease
B of herley A (Lefry Marhedly enlarged heart

1th m ral stenos s ang

B of hetley ) - ith peo vfn;“nr puln onary conus Flud

scular 1 arh ngs 1 pear strat ons arranged m p rallel f shon are seen ar the base

lobe B (Rglt) Detalof rghtlo erlobe (Transbronchascop ¢ atrial pressure imnnmmo:fs
pressure «f 25 nm Hg)

191

but the distal branches are narrowed irregular
and tortuous especially 1n the lower Jobes These
i esugators found that the severity and extent
of the vascular changes bore a close relation to
the degree of pulmonary hy pertension
Attention has been recently drawn to the pres
ence of small horizontal Imes at the bases of the
lungs as an indication of pulmonary hy pertension
in the presence of mutral stenosis {(Figures 604
and B) These lines are sharp well defined and
are arranged 1n parallel fashion one above the
other near the costophremc angles The lines Le
immediately beneath the pleura Kerles found
these lines mn slicosis pneumonocontosis and
other diseases Davies and co workers noted these
lines referred to as Lines B of Kerley 1 pul
monary hy pertension According to herley also
Carmuchael and co workers these lines are pre
sumed to represent overloded intercommunicat
ing lymphatics due to disturbed flow of the
Iy mphatic circulavon It might be mentioned at

kS
- J
d puln onary hypertens on shu g Lines
n lefe chest m
the nght lo er
revealed a mean
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this pomt that according to Dock the flow of
Ivmph nereses with the nsc of venous pressure
and 1s most rapid and effectve at the lung bases

Short found thar these stnatrons or as he pre
fers to term them  septal hines correspond both
mn size and distribution with the interlobular sepra
although herley beleves the Ines are too long
to be mterlobular septa  Short suspects thar the
lines represent ngrowths from the subscrous
arcolr tissue that mnvests the lung The mterlobu
lar septa are traversed by tributanies of the pul
monary venous sy stemn and also by the Iy mphane
channels that link the deep lymphatic system
with the subpleural network The promnence of
the mterlobular septa, according to Short must
therefore be due to enlargement of one or more
of these structutes At first the enlargement of
the septa 1s due to edematous sw elling of areolar
ussue later from fibrosis Thus may explam why
1n some cases septal shadows persist unchanged
after relief of the stenosis In the usual chest
a ray tahen for cardmc disease the overexposed
film 1s apt to nuss the delscate striations

Short studied the radiographic appearances of
the lungs in thuren three panents with rheumatc
mtral stenosis 1n v hom at operation or necropsy
the maumum dameter of the mutral valie was
1 cm orless The lung architecture w as abnormal
m varymng degrees in ewch pauent Septal lmes
were found m twenty five cases and although
never the sole abnormality they were somcnmes
the most impressine  Sersal chest x rays shoved
the changes to be persistent and slowly progres
sive In Shorts opmen 2 nowmal lnag archt
tecture 15 mnconsistent wich a dingnosis of severe
mtral stenosis

THE LUNG AS A MIRROR OF SYSTEMIC DISEASE

Confirmatory observations of the significanc
of these hnes as an indicatton of pulmonars hy
pertension 1 patients wath mutral stenosis hiave
been reported by Levn This myestigator re
viewed the chest  rays of sixty three panent
with a chinical diagnosis of mutral stenosts Each
was studied by nght heare cathetenzation pul
monary artery pressure and twenty seven of
these also by pulmonary wedge pressure Thirty
nine (39) patients show ed ty pical sepeal lnes A
positive correlation was found berween the de
gree of basal strime and pulmonary arrery and
wedge pressures the fugher the pressure the
more frequent the basal strme  Current opmion
favors the view that sepral lines encountered m
patients with hs pertenston of the lesser circuls
von are due to edema and associared distention
of the lymphatics m the interlobular septa
Grainger and Hearn found the lines 1n predom
nant mitral regurgitation as well as in mieral ste
nosis They did note however that patients with
predominant mitral stenoss showing sepral 1 nes
on their preoperative chest x ray almost iman
ably tmprosed after a techmically successfulvahe
operation

I have noted hasal strianons of the type de
scribed 1n pattents in whom there was no reason
to suspect pulmonary hy pertension (see Figures
14and 15) Granger and Hearn state thar sepual
Lines are seen m any condinion m which there 15
impairment of pulmonary lymphane dra nage
These meclude lymphangitic carcinomatoss
Hodghms disease leuhemma prieumonocontoss
after ligarion of the thoracic ducr and with an)
form of reticulosis affectng the mednastinal
Iy mph nodes

Pulmonary Artertosclerosis

Sclerosts of the pulmonary artery and 1ts larger
subdwissons 15 quite frequent the condition in
creasng m medence and degree with age The
process my be pare of a generalized atheroscle
rosis affecting the entire v gscular sy stem of 1t may
be present to a greater degree or even be limted
to the pulmonary blood vessels The pathologic
changes consist imtully i an mcrease of elasuc
ussue 1 the medn of the smaller branches of the
putmonary arters  Soon there 15 mumal thicl

ening and later fibrous ussuc reacuon and ob
literation of the vessel lumen by organwed
thrombt and momal_prolferauon  Recanaf 22
tion 15 often seen

The diseases leading to by perrension m the
lesser carcufation also cause pulmonary artefos
sclerosis These mclide mutral stenosts matra
auricular septal defects chrome pulmoniry
fections and the several conditrons mentoned 10
the preceding secton Diffuse « 1sculr scleros s
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of the medium and smaller sized branches so
called hyperphstc artenolar scleross may be
assocnated with hy pertension of the lesser carcu
lation syphihs rheumatic fever or it may be
present wathout any apparent cause In the case
of the last mentioned there 15 an ncreasing body
of opimon to supporr the belief that the unex
plained scleros:s 1s related to an essential form of
hy pertenston of the lesser circulation

Prymary pulmonary sclerosis without antece
dent lung or heart disease has attracted parucular
attention because the condition may gve nse toa
charactenssuc climeal syndrome so called A
erzas disease This disease occurs most often n
the sy philine although syphilis 15 not the sole
cause The patent with Ayerzas disease 15 cya
notic as a result of the accompany ing anoxerma
but has comparamely lirtle dyspnea  Sooner or
later edema sets 1 as well as other evidence of
nght heart fallure The condition has been de
scribed 1n detal by Brenner and more recently
reviewed by Leopold Brll and hrvgier analyzed
twenty instances including one of thewr own The
signs and symptoms do not differ significantly
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from those occurnng 1 other types of chrome
cor pulmonale

The chest x ray findings in pulmonary arteno
Clerosss ate referable chiefly to the hy pertension
of the Tesser_circulation which vsually cocusts
Theré 5 accentuation of the pulmonary conus
and prommence of the hlar vascular markings
In rare instances one can discern distinet scle
rotic changes in the vessel walls The secondary
polycythema usually accompanying the condr
non does not produce demonstrable changes
the chest x rays unless there 1s pulmonary mfarc
ton Since 1t may be difficult at times to differ
enuate poly cy themra vera from secondary poly
cytherma Hursch also Hodes and Gnffith have
drawn attention to the fact that m the former
one may encounter discrete spherical lesions m
volving cspecially the middle zones of the lungs
whereas n the secondary form there 15 more apt
to be hy perillummation of both lung fields and
an accentuation of the hilar vascular markings
Chapter § which deals with the pulmonary mam
festatons of blood disorders contams additional
comment on the subject

Pulmonary Congestion and Edema

PH\S[OLO(‘ICAL CO‘ISIDFR\TIO\?

In the presence of left ventncular failure if
the eardiie venous inflow and nght ventnicular
function remain adequate pulmonary congestion
accurs which sooner or later leads to edema The
h gh capillary pressure stass and anoxia are 1m
portant elements m the transudauon of fnd in
the lung  In slow blood flow the acnive factors
are also chemical in nature  Once the actinary f
the several factors reaches a certamn eninical poine
edema can progress with great rapdity  often
wath fatal results Hayward found that pulmo
niry edema does not occur unless the lefe atrnl
and pulmonan capillary pressures evceed the
effectne plasma osmouc pressure by a consider
able margin  In addinon to high capillary press
ure posuibly a neurogemc factor may suddenly
merease the capillery permealilty  \ vicious
cyele s established between the fow 1ntratho
rcie pressure which serves to increase the pul
monary congestion and the hy pervennlation

caused by dyspnea which further lowers the
mtrathoracic pressure (Dnnker)

The transudation of flud through the damaged
capillary walls into the alseoh and the whipping
up of this flud into froth by respiratory actaty
cuse increasing obstruction of the small mir pass
ages impede gas exchange and results i asphy x
11 The dyspnea cyanoss and bubblmg riles of
acute pulmonary edema are readily explamed on
the basis of thus mechamsm  In the mnal stages
the condiion 15 reversible In chromc heare
faifure changes take place 1n the alveoh which
become thickened and nigid by the deposition of
collagen According to Hasward the fact that
acute pulmonary edema dres not necessanly
occuran spiee of high pulmonary capilfary press
ure suggests erther that the fiud s hindered i 1ts
escape into the mrersuenl tissue of the lung and
air passages by the structural changes 1n the capil
fars walls and alveolir epithelum or that it 1s
raptily removed by the pulmonary hmphane
svstem
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Curvicar. Features

The causes of pulmonary congestion and
edem: are many nd varied The major ones are
lefe ventricular fallure secondary to hypercen-
son of the greater circulavon also coronary
artery disease with myocardial infarction and
valvular disease of the heart In an analy sts of 500
autopstes Cameron found that hj pertensi ¢ heart
disease, excluding chrome nephnos showed an
mncidence of pulmonary edema sn 86 per cent,
chronic nephritis 74 per cent, complete coro
nary obstruction 68 per cent, mytral stenosis, 65
per cent, and almost equally hugh percentages
assocuated with cerebral hemorrhage, frictured
shull, mulnple fractures without cerebral hemor-
thage, and pulmonary embolism Addmional
cruses are wrriating gases neurogenic disturb
ances, excessive or rapid parenteral admunistration
of Almd as well as raprd paracentesss (Frgures
61A and B)

A comprehensive discussion of the clmical
features of pulmonary congestion and edema 1s
beyond the scope of this book Suffice 1 to
mention that the smoal manifestauions of left
ventricular failure are usutlly referable to the
lungs The passne congestion and recurring epi
sodes of acute pulmonary edema lead to various
gradanons of dyspnea ranging from mid shore
ness of breath after exertion ro Cheyne Stokes
respiraion  fn time, persistent cough expectora
tion and occasionally pam m the chest are caused
by the resulung chronic pneumontus and mter
current infarctions, the congested lungs favorng
the occurrence of the lacter In additton there
arc symptoms and signs referable to the failng
heart stself

W ith increasing cardiac decompensation ex
ertional dyspnea comes on with the shghtest
effort so that soon the shortness of breath is
present even when the mdrvidual 1s at rest The
dyspnea associated with a faling lefe ventricle
characteristically occurs m paroxy sms espeenlly

Figure 61 Acute pulmonary congestion and
glucose 1n sthne A (Upper) Diffuse  groun
mitted with abdomunal pun chill and fever
perature and shortness of breath at the tme ch

edema after ripid intravenous nstillatios
d gliss cloudiness of both hungs chiefl

Operated on for an acute pelvic abscess Continved higl
est xray wis taken ) B (Lower) One wetk later almost com

THE LUNG AS A MIRROR OF SYSTEMIC DISEASE

when the individual 1s recumbent, at which gme
the engorgement of the pulmonary crreulation is
greater The dividual 1 aroused during sleep
by a seizuse of cough, wheezmg respirition and
considerable distress, 2 condition commonly re
ferred to as ‘cardiac asthma ™ Severe sewzures are
associated v 1th ¢y anosis, tachy priea, audible rales
expueatory dy spnea and expectoration of frothy,
piok staned sputum  mdicatve of pulmonary
cdems  Unless one 15 aware of the patients
cardac status and previous state of health, cardie
asthma may be mustahen for bronchial asthima
and treated mjudiciously with epinephrine and
other bronchodilators instead of morphine and
1ts anatogues which are effectne drugs for the
condirion

ROENTGFNOLOGY

Unuil recently the preclmical phenomena asso
ciated with pulmonary congestion and edema
occupied the attention chiefly of physiologsts
and pathologists The physician saw only the
late stages of the discase With grearer wse of
roentgenography, the problem 55 ssuming m
creasing clucal meerest Inasmuch s pulmonary
congestion m 1ts uual stages 1s teanstent and
symptomless and, 1n advanced stages, the patient
15 1pt to be oo ill to stand 2 pamstaking exammna
non the use of roentgenography, particelarly m
routme hospital admissions has been of mest
mable vafue 1n enfarging the understanding of
this condition

The roentgen features of pulmonary engorge
ment and edema arc related to disturbances in
cardiopulmonary dy nanues, mentioned earleer m
the chapter  Smmple engorgement of pulmonary
blood vessels without significant transudate i
the alveolt 1s revealed m an agcentuation of the
filar vascular shadows and of the adjacent Jung
markings The appearance of the congested lungs
varies depending on whether the condition 15
acute or chromc and on the presence or 3b
sence of associated lung and pleural changes

=
n of 2500 cc of 5 per cent

y the nght. (Patent ad
h tem

plete resolution of the opacity
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In acute left sentricular fatlure, pulmonary
edema manifests reself m a diffuse * burterfly” or
“bar’s wing® cloudiness of the central portions
of the lungs, the opacity extending laterally from
the hilar regions (Figures 62A and B) The “but-
terfly ” appearance takes 1ts descriptn e from the,
more-or-less, symmetnical, perthilar, confluent
densities with 1rregular margms which charac-
tenize the lesions and the surrounding offser of
translucent apical, basal and lateral zones The
“butterfly ” shadows, encountered 1 acute pul
monary edema, do not depend on any specific
changes 1n the nssues, rather on the fact char the
lesions are concentrated in the medulla or interior
poruons of the langs, s suggested by Herrn
heser and Hinson

“ Gould and Torrance devised the follow ing
clissification of pulmonary edemn from the view -
pomr of the roentgenologic-morpholagic feat-
ures (Table 6)

THE LUNG AS A MIRROR OF SYSTLMIC DISEASE

TABLL ¢
Moreorocic CrassiFicasioy oF Poramonary Epeaia

Type ! Central edema  Large conflaent or even
homogeneous dense, central or perthilar
opaque shadows wvsvally formung sym-
metrically bilateral densities guving the
so called  butterfly or bats wing ap
peatance
Duffuse edema  Patchy, ] defined usually
bilateral densiies vamable m sze and
- distibuted a2 diffuse fashuon  These
shadows arc frequently of varying dens

Type 11

n

Facal edema

@) Lobar  densc, homogencous con
solidatron bounded by a maor fis
sure or fissures predommantly Jabar
mn diseribunion

_(b) Pscudosarcoma  onc or more 150
fated Targe rounded discrete shad
ows resesnbling primary or mena
stane tumor

From Gould and Tormnce Amt ] Roentgenol, 73365

1955

Type W

“Azotemia with Pulmonary Mamfestations

Erorocic CovsiperATIONS

Because of unusual interest expressed on the
subject, the pul v lestons 1y
found m the presence of zoterma will recene
spectal consideration  Basically, however, the
mechantsm 1s the same as thar underlying acute
pulmonary edema  As i the fatter, the primary
cause of the pulmonary lestons in azotemia 1s
left ventricular farlure and flnnd retention The
degree of elevatton of the nitrogenous products
1 the blood does not parallel the lung changes
and in extrarenal azotenn, without hypertenston
lung changes are not observed Turthermore, ex-
perimental ligation of the ureters mn antnals
thercly mducing death of arem, is usually not
associated with abnormal roentgen changes
the langs unless the ammals are also subjecred 10
flud imfusion (Olsson)

There are some grounds for the behef that 1
cardiorenal disetse associated with azotemu, an

1 capillary p biliry, doe 1o cxcess
nitragenous products in the blood, may be a con
tribunng clement i the Jung changes. Hopps
and Wissler found that the lesions of “nrenuc
preumonitis” may occur with listle or no chmeal

or pathologic evidence of left heart falure In
thetr experience, the development of pulmonaty
lestons was more readily correlated with the de
gree of acidosss, as judged by the depression
blaed CO; combining pow cr
Hayward recognizes a subacute form of pul-
monary edemna occurnng In urema, mahgnant
l\) pertension, acute nephrms, n occasional cases
of polyarteriis nodosa and m association wsth the
rhteumnatic™ lung in acute theumansm The con
dwon 15 charzcterized by clotting and organizt
tion of the wterstinal and alveolar exudate and 15
prabably caused by 2 combmation of left ventn-
cular falure and aleered capillary permeabtlity
The pathologreal, clmical and roentgenological
changes are identical m the several condittons
mentioned The searciry of adentirtous sounds
n the lungs 15 explamed by the organszation of
alveolar exudate which has a2 high fibrin content
The so called ‘azotemic fung” 15 a heavy, firm
voluminous organ, partly or wholly covered by a
fibninous pleurssy  Microscopte exammanon Té-
reals an srregular distribunon of antra alyeolar
fibrmous or albuminous evudate, thichemng of
aleolar septa and a mononuelear cell reacton
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Figure 62 Acute pulmenary congestion and infarc
non secondary to coronary artery thrombosis A (Up
per left) Diffuse linear mfiltranons extending fan
wise wio the mdzones of both jungs honzontal
striauons i the left lower lobe B (Upper richt)
Enlargement of lefc ower lobe showng Lines B
of hetlev C (Louer left) Frie days later irregular
density i right upper lobe snaller denstiies m the
Jower lobe Fluid 1n both pleural cavities (Cough
bloody cxpectoration and scvere chest pan rapidly
reaching a cl max and termmating 1 death twenty
four hours later )
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THE LUNG AS A MIRROR OF S)STEMIC DISCASE

Figure 63 Azoterma wich pulmonary lesons A (Lefr) Lnlarged heart B (Right) “\mec months later il

defined jrregular denstuies extend ng fanwise 1to mid and upper lung ficlds pleural reaction at bases (Hj per

tenstve card orenal disease, admurred 1n severe uremua autopsy showed matked puln onary edema hemorrhage

and possibly uremic infarcts hy pertensne heart dseasc contracred kidneys ) (From Rubin Drseases of te
Chest W B Saunders Co )

The capillanies re engorged with red cells The
alveolar ducts are often prominent showing a
pseudomembrane which also Imes the alveolr
Depending also on associated cardiac disease
there are patches of hemorrhage throughout the
organ and often aress of infarction In addition
one finds evidence of renal disease

-
Rornrerovocy

The chest a ray reveals uneven motthng ex
tending from the fuiar regions mto the 1djacent
portions of the lung obscuning the normal root
shadows The distribution 15 fanwise the pert
phery apices and bases of the lungs bemng spared
(Figure 63) The conglomeration of irregulac
densities 1n the midzonal portions of the lungs
surrounded by a fairly well sllummated zone of
tissue may be quite strikang especially n the ab
sence of sigmificant symptoms or signs referable
to the chest There are tunes when the x ray ap
perrance alone mn be sufficiently impressne to

suggest the possible evistence of azoterma and
prompe the physician to mvestigate further for
1ts presence But as menuoned the same roent
gen configurations may be obtained m pulmo
nary edema caused by acute left ventricular
failure without renal msufficiency  In some cases
the changes are not widespread and may even be
Imited to one lung  Of 100 cases of pulmonary
edema Gould and Torrance found niety with
central edema sesen with diffuse edema and three
with focal edema Of the group with central
edema thurteen could be classified as  pure
uremic te those due to primary renal disease
and ten 15 uncompleated uremic 1¢  renal
failure secondiry to other disewse wsually ad
vanced essential hy pertenston

It 15 noteworthy that anaphylactue reactions
occurring during drug senstization or after blood
transfusions with mcompanble blood and asso-
crated with acute glomerulonephnts and pulmo
nary edema mu produce roentgen changes 1n
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the lungs or a ry pe described above (Figure 64)
In a study of the roentgenological and patho
logical findings 1n anugenic (azotemic) pneumo
mus Sante and W yarr cire the work of Trueta
Prichard 1nd their co workers with respect to
the 1schemua of the kidney after imjection of bac
temal toun mro the renal circulation thereby
producmg anurniz  Sante and 1Vyatt speculate
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that 2 simular mechamsm mught be at play under
the mfluence of the sime tonic agent and thar
the so called azotemic lung mght also be due
o 1schema of the parenchymal orculen of
rhe‘l@TThc—}_‘ suggest the more appropriate
rerm  anugenic pulmonary edema

Three )eirs later Prichard and co worl ers
reported addional observations which would

T

Figure 6+ Transient pulmonary edema 1 the course
of an unusual syndronc A (Upper left) Chese
< ray shows no gross abnormalivies B (Upper rigt r)
Three years later rregular infiltrations extend ng
fanwise mro the midpartions of both lungs (asso
ciated with a temporary seizure of nonproductive
cough dyspnea and orthopnea) C (Lower lefr)
Exght months Later complete d sappearance of nfil
travions (D sease of si¥ years duration progressivcly
downball Auropsy showed postneceatic cecchasis
and active hepanws of fner jaundice ascires amy

lod m glomeruli fat necrosis and pancreans em

physema of lungs )
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seem to bear out the aforemenuoned specula
uons In a sertes of angrographic experiments in
ammals these 1 estigatars were impressed w ith
the frequency with which peripheral ischemia
occutred n the mdportions of the lungs The
chest  ray presented bars wing shadows a5
noted 1n subacute pulmonary edema complicat
g left ventricular falure These mvestgators
suspect that the condition i man may be asso
ciated with a change in the distribution of the
pulmonary blood flow such as that seen m therr
evperumental amumals They found ¢hat blood can
pass from the pulmonars arterres to the pulmo
nary vems into the deeper parts of the lung wich
out circulatmng through che perspheral portion
This may give rise to the roentgen bats wing
shadows Reference 1s also made to the angio
cardiographic studies of Goodwin and co work
ers who found that m patients with severe mutral
stenosis and pulmonary hy pertenston there were
mdications of an occlusnve process or spasm oc
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curnng m the peripheral branches of the pulmo
nary arterual tree

Folloving effectne treatment of the falng
hearc the smtnal acute seizures of pulmonars
edem ase reversible and the chest \ ray marh
ngs may assume therr previous stare  Olsson
cites expertences with the use of the artificial
hidney  In a2 series of sixteen cases sreated by
conrrol of fluid balance signs of regression of the
pulmonary edema were observed m all and m
ten the changes disappeared complerely  Afrer
recurring seizures and the establishment of a seate
of chrome pulmonary congestion the densities
became more il defined the pieture changing
also 15 a result of associated pulmonary mfarcuon
and low grade infecuon The densities tend o
gravitate to the bases of the lungs which may be
obscured by free fimd i one or both pleural
cavines If one pleural cavity 1s mvolved 1t 15
more lihely to be the nght as 1s true of mos
cases of pleural transudates due 1o 2 faling heare

Hjydrothorax

-
Free fluid 1n the pleural c1vity 1s not often seen

durmg the mual transient serzures of acute pul
monary edema In the presence of pulmonary
mfarcyion or left ventricular failure an effusion is
often encounteted especially in the nghe pleural
cavity The reason for the preponderance of
right sided hy drothoraces in advanced heart fail

tion of tissue flnd sncreases rapadly with the rise
1n Venous pressure

In studies by Vilute and co workers also
VcPeal and Levine several explananons are
giien for the preponderince of nght sided hy
drothoraces m congestne heart fmhure which
have many features i common In addwon to
the and hydrostanc factors described

ure has protohed derable d Ac

cording to Dock the sencus blood in the lungs
must return to the left ventncle which has ws
center of mass near the ventral chest urfaces
and the duaphragm shghtly to the left of the
mdlne  Because of the effect of gravity on rhis
flow Doch esumates chac the venrous pressure ar
the bases expressed 1n its equn alent of water 1
20 to 30 om greater than that of the apex of
subjeess m the orthoprec position V3 hen the
patient 1s 1 the nght recumbent position fre

quent with cardic pauents the 1¢nous pressufe
1 the lateral and basal pares of the night lung s
10 to 70 em lugher than that in any pace of the
left lung These factors he bel cves are of para

mount ymportance . explanmg the frequency
of basal pulmonary edema and of nght sided
hy drothoray n cardiac failure since the forma

by Dock it 15 pomted our that pulmonars hm
phatic dranage tales place almost enurely
through the nght Iymphanc duct so that s the
presence of Ivmphatc stasis especally in the
righe Jateral recumbent posinon capillary feak

age 15 augmented The natore of the heart condt
tion does not seem to have amy bearng on the
side where the flmd accumulates In 2 study by
% hite and co worl ers fifreen cases showed um

Jateral nghe hydrothorax and thirteen showed
untlareral left hy drothoray  Of the tlurrcen with
left hydrothorax complete obliteration of the
nght pleural caviy ws present m twelve and
unilsteral fefe pulmonary mfarction m the 1e

maming case In contrast only four such com

plicating factors were present among the fifteen
uniateral right hy drothoraces I other w ords
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1f a lefr-sided hydrothorax 1s present, the reason
the nght side 15 spared 15 because there 15 no
space for the accumulanon of flud 1n the nght
pleural caury

The chest x-ray findings in hydrothorax com-
plicating cardiac disease do not differ from other
types of pleural effusions Of parucular inter-
est, from the view pomnt of differential diagnosss,
15 the rare occurrence of a localred mterlobar
effusion which may simulate a “vanishing’ tu-
mor The exact delineanion of interlobar effu
sions requires lateral, oblique as well as postero-
antenor projections The encysted collection of
flud occurs with few cxceptions 1 the hom-
zontal fissure of the right lung In two of fise
panents with such mterlobar effusions, W esss and
co-w orkers found ar autopsy that the cause of the
localization of the fluid was due to an obliterative
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pleurssy of part or all of the remamung pleural
cavity The presence of signs of cardiac decom-
pensation, pulmonary congestion and the rapid
disappearance of the mass after the wstitution of
treatment, are major pomts i1n the differennal
dugnosss of loculated effusions from pulmonary
neoplasms, pneumomas and other intrinsic dis-
eases Higgins and co-workers found reports of
thirry -six well documented cases of 1nterlobar
pleural effustons due to congestnve heart failure,
and added si< of their own, malung a total of
forty -one Twenty-six were located 1n the nghe
transverse fissure and another siv in the right ob-
hque fissure These mvestigators believe that one
of the reasons for the preponderance of nght-
sided loculations of fluid 1s because they are more
readily discorered at dus sire w routiae posteria-
anterior chest x-rays

Cavernous Hemangioma of the Lung

Crivicar, FeaTures

In 1932, Readmng reported the case of a pauent
who had cyanosis, digital clubbmg and polyey -
1 tel

membranes and other organs Baer and co-
workers found that 1n 50 per cent of the reported
cases of e ernous hemangioma of the lung other

themn d with Il g
of the lung The patient died of a brain abscess
Four years later, Bowers reported the case of an
nfant with a pulmonary hemangioma who died
of 2 fatal hemorrhage the second dav after birth
These reports, published m state medical jour-
nals, escaped general notice untl Rodes, n 1938,
drew attennon of the medical profession to the
occurrence of cavernous hemangiomn of the lung
with secondary polyevthemia  Followmg this
Teport, mereasing numbers of reports appeared m
the literature In 1949, Yrer, and Gnffin re-
viewed the world hiterature and collected forty -
five known cases Fie vears later, Weiss and
Gasul reviewed 149 case reports, including two
of their own and three unpublished cases The
condition h1s been described under several terms
reeriovenous  fistula, arteriovenous  aneurysm
cxernous hemangioma and congenieal telangiec
tasss of the Jung

Cavernous hemangioma of the lung 1s 2 con-
gemital, at tumes, familal malformation closely
allied to hereditary  hemorrhagic telangrectasis
(Osler) someumes found mn the shin, mucous

vascular at lities such as telang cap-
lary hemangiomas and spider nevi were ex-
hibited The cases reviewed by 1 eiss and Gasul
incladed four in which numerous small arterio-
venous fistulas were present rather than a single
siccular dilatation  \loyer and Ackerman re-
ported 2 famly with hemorrhagic telangiectasis
of which two members had pulmonary heman-
gromas The hereditary feature of the disease was
excepuonally well illustrated 1 another family
m which the mother and son had pulmonary
fistulas and 1n another member a probable pulmo-
nary fistuh with rupture ind death  Of thires -
sty members of this fanuly whose histories were
available, seven had signs of herediars hemor-
rhagic telangicerasa and an additional four per-
sons may have been affected (Heyde)

The pulmonary defect consists of a collection
of thin walled sacs made up of distended blood
vessels The resulting artertosenous communica-
non allows admnture of venous and arternl
blood cauung varmble degrees of anowa The
sevenity of the lateer depends on the amounr of
unovygemted blood passing through the fistula
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White estimates that approvimately 30 per cent
of the blood must be shunted before cyanosss be-
comes manifest m otherwise healthy ndn iduals

The symptoms and signs of cas ernous heman-
gioma of the lung vary widely The condition
may be discovered aceidentally m the course of
a rourme chest x ray survey In others, there
may be signs of anoxia as evidenced m dy spnea,
cyvanasis, poly cv themua, clubbing of digits, w ek~
ness, dizziness, fanung spells, headache, epileptic
fits and transttory paralyses Addional manifes
tauons mclude hemoptysis and a brurr Depend
g on the sze of the arteriovenous communica
tton there may or mmy not be cardiac enlarge-
ment  Following exurpation of the aneurvsm
there 15 a decrease i the suze of the heart
Cavernous hemangioma of the lung may be mus-
tahen for congenital heart disease and occasion
ally for polycythemia vera Cases have been
reported of cavernous pulmenary hemangioma
1 association w1th pulmonary artery aortic septal
defects and other malformarions Mater and
co-workers reported an mstance of bacterial
endocarditis superumposed on an arteriovenous
aneury sm

ROENTGENOLOGY

The roentgen findings of cavernous heman
gtoma are fairly characterssuc prosided the posst
bilits of the existence of the condison 1s hepr in
mund m patents showng one or more localzed
densities m the lung, the nature of which can-
not be determmed by comventional means, es-
pectally 1f evidence of anovia is present The he-
mangloma may appear 1§ a compact group of
small mfiltrations presenting a ‘comet”-like ap
pearance More often, one sces several farrly
large, rregular lobulated densies mn the mid or
lower portions of a lobe, the entire mass being
connected to the hilar vessels by one or more
Imear bands Durmng fluoroscopy the density
may be shown to vary m size with changes m
intrathoracic pressures This ss accomphshed m
the following manner With the mouth closed
and the nostrils occluded, the patient 1s told ro
evhale ’(\'nlsalm mancuver) and then to mhale
(h(uﬁer’s maneuver) By these maneuvers the
mtraplenral pressure 15 first raised and then
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lowered thereby causing a decrease and then an
ncrease m the size of the mass

Sectional roentgenography and angocardiog
raphy, especually the later, are decine m de
hneating 2 pulmonary hemangioma and s
vascular connection wath the hilar blood 1essels
In a series of nine cases, Steinberg and AlcClens
han found the classical symptomatology 1 only
one In three mstances, the patents had no symp
toms, 1n two the pulmonary arterios enous fistulz
was an incidental finding and, m the remammg
tw o, acure cerebral conditions were the present
ng symptoms These msestigators believe that
the duagnosis of arteniovenous fistula can often
be made by conventional roentgenography if the
mndex of 115 high The d 15 estab-
Iished by angrocardiography

In 1939, Smuth and Horton described the first
case of pulmonary hemangioma m which 2 ding
nosts yveas made chmeally  In recent years the
diagnosis has been made quite often and con
firmed by operation Shenstone 15 credited with
the first successful pneumonectomy for the re-
moral of a cavernous hemangioma The case had
been previously diagnosed by Hepburn and
Dauphinee  Of the total of sity-six reported
cases, shghtly more than half have been treated
surmealls, the majonity successfully The follow
g case 15 reporred through the courtesy of Dr
Alfred Goldman

Case 31 Male—Age 26

In 1939 the patient was exammed by 2 physican
and he was told that he might have leakage of 2
heatt valve A chest film revealed no abnormalities
In 1942 the patient was rejected by the Army dur-
ing the course of 3 routne premducton evammna
tion because of 2 shadow i the left lung  About
this fime the patienc begant ta nate clubbing of the
fingers and cvanosis of the nail beds and lIps at
first present onlv on exertton but w htch soon be-
came constant Later the patient developed fre-
quent nose bleeds Two months prior to admisston
to the hospital the patient was In an alrercation and
suffered an njury to the face During the course
of hts hosprtalizanion due to this mjurs, the patrent
had 2 chest film taken and he was found to hae
leston tn his left upper Jung field also a murmur
the lefe chest and other findings conwistent with
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the presence of an arteros enous shunt Tt was be
cause of this that the patient entered Barnes Hos
pital for further treatment and dagaosis

Physical e d d a

703

artery nto the round lobulited mass noted prevt
ously 1 the left midlung field There was a pudd
ling of dve 1n this area (Figure 65D) The collec
ton of abundant dve 1 the rounded shadow with

marked plethora to the face cyanosis of the nucus
membranes marhed clubbmg of the fingers and
toes with 2 cyanouc hue to the nalbeds A few
hemangiomara were noted over the face and on the
anterior and posterior aspects of the chest The
lungs were clear to percussion and auscultation The
heart did not appear to be enlarged and there was a
normal simus rhyvthm There was a loud rumbling
grade 3 pre systolic murmur heard at the apev
transmutted Jaterally and mnto the back Ths way
associated with 2 muld distalic component The
second pulmonic sound was considerably louder
than the aortic second sound The abdomen was
negatne The routine laboratory data revealed nor
mal urinalysis The red blood count was 6 7 nullion
with 21 grams of hemoglobin and the whire blood
count was 7350 cells with 2 normal differential
The red blood cells and platelets appeared normal
The blood ©ype was group O RH posine The
TCG was interpreted as bemg normal

\ v examinaunon of the chest including routine
Lymography revealed a roundly lobulared density
m the left mudlung field measuring § by § cenu
meters There were numerous areas of radiolucency
v ithn the density and demonstrared by lamin g
raphy  Medial to the mass there were several large
pulmonary vessels leading from the left hilom di
recth toward the medial border of the mass (Fig
ures 65A B and C) There were marl ¢d pulsations
at the mednl horder of the mass and almost no
pulsations on its lateral border suggesting the possi
bilits of artenal pulsations medially and the venous
channels laterally  Intrasenous angiocardiography
was carned our usimg 50 cc of 50 per cent diodrast
i the night antecubital vemn The dic was seen to
pass through the branches of the lefe pulmonary

evidence of both arterial and venous bloods ndi
cated an arteriovenous aneurysm  No other ab
normaliues were noted

On August 16 1950 4 Jeft explorators thoracat
omy was carried out and a mass measuring about
8 ¥ 5§ ems was found n the pectoral segment of
the left upper lobe over which 1 possible thrill
could be ehcwed There was marhed superficral
collateral crrculation 1 the region of the mass as
well as overly ing the penicardum and mediasttnum
The fissure between upper and lower labes was well
idenufied and accordingly with httle or no diffi
culty a left upper lobectomy was carried out which
completely cxcised the mass and caused a marked
reduction 1n the remawung pulmonary vessels mn
the hilar region  No more chrill was palpable after
removal of the left upper lobe The patient did
exceptionallh well postoperatnels The removed
spectmen was reported as a lefe upper lobe of the
lung contamning an arteriorenous fistula  All efforts
were made to heep this prtient well hy drated post
operamnely and after the second postoperatne day
the pauent was able to take all necessary flmd by
mouth without parental md The wound 1 ealed per
prinum On the first postoperatine day the hemo
glob n had dropped to 18 gms  the red blood count
to 5> milllen By the thurd postoperative day the
hemoglobin had dropped to 132 gms  Assoctated
with this reduction i the poly cvthemua there was
also noted a marked regression 1 the presiously
noted cvanosis of the mucous membrane o
change was noted m the clubbing of the digies The
patient was discharged on the twelfth postopera
tive dn The discharge diagnosss was arterios enous
fistula of the left upper Jobe and hereditarn hemor
rhagic telangiectasia

Pulmonary Embolism and Infarction

Although thromboembolism and nfarction are
part of the same basic disturbance and often
described under one heading the tvo are not
synomymous since thromboembolic phenomena
need not necessarily be tssociated with lung le
sions In prictice however the symptoms « ich
often alert one to the presence of the vascular
disturbance are those referable to the pulmonars
mfarction  Pulmonary arters thrombosis 1 sitw

15 rare and the effects of such blood yessel ob
struction are chrucally indisungusshable from
embolization arsing mn the heart or the venous
system

ITiotocic ConstoERaTIONS

Pulmonary  embolsm 15 mcreasng w fre
quency  The condimon 1s Iikel to grow in 1im
portance as the population ages \ artous theories
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Figure 65 Cuse 31 Cavernous hemzngmmq of lung A, B and C (Upper left and right, louer left) Rounded,

lobulated density in left midlung, with hilar D (Loter mght) Angiocardis

ography reverls dye 1n lobulared mass, afso dye filled channels commumicating with bifar vessels (Courtess, Dr
Alfred Goldman, St Lows, Mo )
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occur almost instaptaneously or after a lapse of
afew hours The classical preture 15 the excep
uon sather than the rnle Virh mcreastg fa
milanty wich the condition 1t 15 possible to dif
ferenttate subacute and chromc forms of the
disease The latrer assume vamous disguises de
pending on the narure of the associated pulmo
nary mnfarction and bronchopnenmonin
The pulmonary mfarction v hich follows em
bolism gues rise to a tran of symproms and
signs which reflect the mjury the lung sustains
‘There 1s cough hemoptysis fever chest pun
and leuhocy tosis The patient may become jaun
diced as a result of increase in bile pigment from
the extravasated blood 1n the affected lung which
the congested Iner 1s unable to handle The
physical signs are characterized by exquustte ten
derness of the chest over the affected part of the
lung possbly 2 friction rub and evidence of
lung consohdation  Free flud 1n the pleural cas
1ty 1s often present
In sprte of an mmposing number of sy mptoms
and signs which may be encountered m the pres
ence of pulmonary embolism and mfrction or
possibly because of the abundance of such signs
few conditions are diagnosed mcorrectlsy s often
as pulmonary embolism and mfarction The dis
ease has been apthy termed the grear decener
(Wnght and Foley) Vhiler and Berry m an
analysis of 104 fatal cases of pulmonary embo
hsm and infarction noted that in only forty four
cases was the discase correetly diagnosed In the
T der the chimcal diag recorded as the
cause of death mcluded congestn ¢ beart fulure
(14) myocradal infarction (6) pneumonia (6)
bronchogenic carcinoma (5) and several other
conditions In fourteen no diagnosis was made
These mvestigators also draw attention to the
fact that the typical picture of pulmonary em
bolism and infarcnon 15 the evception rather
than the rule
Owen and co worhers reported twelve cases
of chrome cor pulmonale and hearr fallure as a
result of multiple and for the most part  silent
pulmonary emboli  Postmorrem study revealed
the role of widespread organzed embolization
of the lungs as the only etiologic factor responst
ble 1n these pattents The study mcluded twele

~
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such cases oter a peniod of twenty 3 ears jadicat
mg that 1t 15 2 rare oceurrence although the fig
ures are somew hat misleading because the ma
ternil was selected 1n order to present the purest

form of the syndrome In each pattent the dysp

nea and cough antedated the appearince of
cardiac by pererophy and congestise heary fail

ure the latter being the cause of death m ¢ ery
case The dugnosts vwas usually unsuspected The
authors beleve that 1 large proportion of cases
of so called Ayerzas syndrome result from la

tent embolization of the lung

RoENTCENOLOCY

Much has been written on the electrocardio
graphic changes accompanying embolism es
pecnally m cases i which there 1s sufficient nter
ference with the pulmonary circulation to cause
acute cor pulmonale Comparaenely httle has
been written on the chest v ray findings prob
ably because esents occur so rapidly that ade
quare roentgen exmmnations 1re seldom ¢ btam
able and v hen chest \ r1ys are tal en the bedside
product 15 of such poor qualty as to preclude
am adequate definition of detal As mentioned
previously pulmonary embolism does not always
result ;m mfarction of lung ussue This apphes
especrally to large embol w hich lodge m a major
pulmonary artery death occurrmg so suddenly
thar there 15 no ume for secondary effects to
register m the lungs Occasionally if the patent
Irves long enough and it 15 possible to obtain read
able films the chest x ray may reveal features
of unusual incerest

In 1938 YV estermark described cerram roent
gen findings n lung embolism without mfarction
which he believed were of dugnostic sigmifi
cance The findings consise of sschemia of the

affected Jung which reseals uself T a well 3¢
fined clear zone on the peripheral side of the
embolus with diminshed or absent vasculanza
ton of the part The dminished vascular struc-
ture 15 reflected 10 an mereased radiabihiry of the
lung As a result of the distribution of the ar
terial branches the zone of increased rad abihty
assumes the shape of a wedge with ns apex dt
rected toward the hilum and s base toward the
peniphers of the lung The shape of the wedge
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15 best seen 1n the lateral and oblique prejections
Shapiro and Rugler reported three cases of pul-
monaty embolism, confirmed at autopsv, which
substantiated Westermark’s findings Others
have been unable to demonstrate such changes

1f more precise mformanon were avalable of
the roles played by the pulmonary and bronchual
arteries 1 disease, a satisfactory explanation
might be at hand for the contradictory state-
ments of observers relatve to the mcidence of
pulmonary mfarction following embolism  As
wndicated in the preceding chapter, the bronchial
artertes probably play a2 mmor role 1 health
But, under abnormal conditions, the bronchial
artertes may assume certan functions of the
pulmonary artertes, as witness the collateral cir-
culanion which quickly becomes established be
tween the two systems

Ellis and co workers found that the nutnent
requirements of pulmonary ussue distal to an
embolus may be supported by the pulmonary
artenal circulation through capillary anastomoses
m the pulmonary capillary bed They believe
that the bronchual arterral circulation 1s not neces
sary for this purpose In fact thev found that
the bronchsal artertal circulation may actualls be
a contnibuting factor to the development of pul
monary infarction after pulmonary embolism
since the hemorrhage that occurs mto the pulmo
nary tissue, after pulmonary embolism, mav come
from the bronchial artersal circulation On the
other hand Kjellberg and Olsson claim that the
reason for the ranty of finding chest \ ray e
dence of pulmonary embolsm without mfzrc
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15 characterized roentgenologically by a wedge
shaped shadow of homogeneous density m one
of the lower Iobes (Figure 66) At first the
shadow 1s diffuse but after orgamzauon it as
sumes a more homogeneous appearance with
sharply demarcated margms It should be empha-
sized, however, that the “typical’ chest x-ray,
like the “typical  climcal picture, 15 the exception
rather than the rule In therr basic contributions
to the subject, Hampton and Castleman have
drawn attention to a “hump’ sized upper mar-
gn_of ussues occasionally seen when a costo
phrenic angle 1s mvolved In the process of
healing, the infarcts may cast transverse, linear
densities (Fleischner lines) which may be con-
fused with “septal” Imnes or mterlobar pleursy
The dwerstty of x ray findings are such that a
differential diagnosis 1s often difficult to make
unless one suspects the evistence of the conditron
on the basss of the history and climical findings,
espectally the presence of a potential mdus from
which an embolism might ongmare

In most cases a_pulmonary mfarct presents a
picture of bronchopneumonia, obscured 6v Auid
In an analysis of the chest \ ray findings of fifry
patents with pulmonary embolism and infarc
uon, confirmed at autopss, Miller and Berry
found that only scven showed findings com
panble with pulmonary infarct Ten cases were
read as pneumonias, seven as congestion, five as
pleural effusion, ten as parenchy mal abnormak
ties of one type or another and i eleven the
findings were withm *normal” hmits  Among

tion lies m the fact that no
changes are observed in the lungs if the circula
tron through the bronchad aceers o the pare
undisturbed

In the “cypical’ case, pulmonary mfarction

the sequelae of pul 3y infarction
which may reveal vnusual chest x-ray findings
are asepaic aecrosts and castanon of the fung
due to bland emboli and, on rare occasion, septic
pulmonary infarction

Bibliography

" Prisiorogicar. DISTURBANCES, PULVON ARY
HiperTENSION, PULAION ARY
ARTERIOSCLEROSIS
BREnNER O Pathology of the Vesscls of the Pulmonary
Circulation dArel Int Mel 56714 457 724 976 1189

1935
Brit, T € and hmoeizk J ] Primary Pulmomn Vas
cular Sclercsis Areh Int Ved 69560 1941

Barton W D Pamary Pulmonary Hypertcnsion Brir
Hearr | 12305 1950

Comoy G R Pulmonssy Edema Brie A [, 1965
1948

Carvcrrst J H E - Persona! Communicayon 1954

Caviourt J HE Juus D Ga Joses G P oand
Wars L M Radiological Siens in Pulinonary Hy per
tension Briz ] Radiol 27393 1954



206

occur admost mstintancowsly or fter 1 hipse of
1 few hours The chisweal pcrure 1s the exeep
von rither than the rule With increwng f1
mihiarity with the conditon 1t » possible to dif
ferennate subicute nd chrome forms of the
discase The latter assume vanous disguises de
pending on the nature of the ssacrated pulmo
nary infarction nd bronchopnenmoni

The pulmonary snfarction which follows em
bohsm gnves mse to 1 trun of symproms aud
signs wiuch reflect the myury the tung sustuns
There 15 cough hemoprysis fever chest pun
and leul oy toss The patient may become jaun
diced as a result of ncrease m tule mgment from
the extrivasated blood in the affected lung which
the congested lner 1s uneble to handle The
phy sical signs are characterized by exquisite ten
derness of the chest over the ffected part of the
lung poswbly 4 friction rub and evidence of
lung consolidation Free flmd i the pleurif cav
ity ss often present

In spite of n mposing number of s mproms
and signs which m1y be encountered i the pres
ence of pubmoniny embolism and infarcnon or
possibly because of the 1bundinee of such signs
few conditions 1re dignosed incorrectly as often
s pulmonary embolsm wd mfircnon The dis
e1se has been aptly termed  the great decenver
(W nght and Foley)  Miller ind Berry in n
anibysis of 104 fata) Lies of pulmonary embo
Tism and infarction noted that i only forty four
cases was the disease correetly diagnosed  In the
remander the climeal dingnosis recorded as the
cause of dewth included congestine heart fasure
(14) myocradial infarction (6) pneumonia (6)
bronchogeme earainoma (5) and several ather
cO“dIHOI’\§ In f()ur(ccn no dngnosh WS madc
These mvestigators also deaw atrenuon to the
fact that the typical prcture of pulmonary em
bolsm and nfarction s the eveeption rather
than the rule

Owen and co worl ers reported aelve eases
of chromc cor pulmonale and heart fulure as 2
result of muluple and for the most pare - silent
pulmanary embol Pastmertem study revealed
the role of widespread organied embolizanon
of the Jungs 15 the only enologic factor responsy
ble i these patients The study mcluded tuche

-

1HE TUNG AS A MIRROR OF $YST1 MIC DISE ASL

such cuses over 1 peniod of twenty yeirs mdicn
g that it 35 1 rate occurrence, althongh the fig
ures are somew bt misfeading because the ma
terial w s selected in order ta present the purese
form of the syndrome  In cach patient the dysp
ney and cough antedated the appearince of
carduie hy pererophy nd congestne heart fal
ure the Iatter being the cwse of death in every
e The dsignosts w1s uswally unsuspected The
wthors behieve that 4 harge proportion of cses
of s0 called Ayerms syndrome result from lo
tent embolizaton of the lung

RoiNTernotocy

Much has been wnitten on the clectrocirdia
griphic changes accompany g embolsm ¢s
peertlly 1 cases in whielt there is sufficent inter
ference with the pulmoenary arculaton to cause
acute cor pulmonale  Compiratnely lidle has
been written on the chest \ r1y findings prob
bly becwise evenes accur so rapidly thar ade
quite rocntgen exarmintons are seldom obtan
able and when chest ¥ raysare talen the bedude
product 15 of such poor quabty as to preclude
0 adequate defimuon of derul  As mentoned
previoushy pulmonary embolism docs ot afwys
result . infarction of lung tssae This applies
espeenlly to Jarge emboli wluch lodge in 2 mayor
pulmonary artery, death aceurnng so suddenly
that there 1 no tme for sccondary cffects to
regaster n the lungs  Qceasionally f the patent
Iives long enough 1nd it 15 possible to obtam read
ble films the chest « ray may reseal featares
of unusul taterest

In 1938 Woestermar] deseribed cerrain roent
gen findings m lung embolism without infarcoon
which he behieved were of dngnosuc sigmfi
cance The findings conssst of 1schemr of the
affected lung which reveals stself o well de
fined clear zonc on die periphertt side of the
embolus with diminshed or absent vasculinza
tion of the pit The dimmshed vascular strue
ture 1 reflected i an ncreased radutnbity of the
fung  As a result of the distribunion of the ar
teral branches, the zone of increased radiabality
assumes the shape of 1 wedge wath sts 1pex di
rected toward the hilum and 1ts base toward the
penphery of the lung The shape of the wedge



PULMON ARY MANIFESTATIONS OF CARDIOV ASCULAR DISEASES

15 best seen ta the lateral and oblique projections
Shapiro and Rugler reported three cases of pul-
monary embolism, confirmed at autopsy, which
substantiated Westermark's findings Others
have been unable to demonstrate such changes

If more precise mformnion were avatlable of
the roles play ed by the pulmonary and broncheal
arteries 1 disease, a satsfactors explanation
mught be 2t hand for the contradictory state
menss of observers relame to the medence of
pul v nf: followmng embol. As
indicated 1 the precedig chapter, the bronchial
arteries probably play a munor role mn health
Bue, under abnormal conditions the bronchial
artemes may assume certain functions of che
pulmonary arteries, as wieness the collateral cre-
culanion which quickly becomes established be-
tween the two systems

Ellis and co workers found that the nutrient
requirements of pulmonary tissue distal to an
embolus may be supported by the pulmonars
artersal crrculation through capillary anastomoses
mn the pulmonary capillary bed They beleve
that the bronchial arterial circulation 1s not neces
sarv for this purpose In fact, they found that
the bronchial artertal circulation may acrually be
a contributing factor to the development of pul
monary nfarcuon after pulmonars embolism
since the hemorrhage thas occurs mto the pulmo
nary ussue, after pulmonary embolism, may come
from the bronchial arternal eirculanon  On the
other hand, Kjellberg and Olsson clum thac the
reason for the ranty of finding chest ¥ ray ew1
dence of pulmonary embolsm withour nfarc-
tion hes in the face thar no 1 |
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1s characterized roentgenologically by_a wedge
shiped shadow of homogencous densitv 1n one
of the lower lobes (Figure 66) At first the
shadow 15 diffuse but after organization 1t as
sumes a more homogencous appearance with
sharply demarcated margmns It should be empha-
sized, however, that the “typrcal’ chest ¥ ray,
ke the “tv pical * chnical picture, 15 the exception
rather than the rule In therr basic contnbutons
to the subject, Hampton and Castleman have
drawn attenuion to a “hump -sed upper mar-
g _of tissues occastonally seen when a costo-
phrenic angle 15 molved In the process of
healing the infarcts mav cast transierse, lincar
densities (Fleischner Iines) which mav be con-
fused with ‘septal’ lines or interlobar pleunsy
The dwversity of x ray findings are such that a
differential diagnosis 1s often difficult ro make
unless one suspects the existence of the condition
on the basis of the history and chmeal findings,
espectally the presence of a potenual nidus from
which an embolism might enginate

In most cases a pulmonary nfarer presents a
picture of brenchopneumonta, obscured by Aurd
T an analvsis of the chest s-ray findings of fifty
patents with pulmonary embohism and infarc
uon confirmed ar avtopsy, Miller and Berry
found that only seven showed findings com-
pauble with pulmonary nfarct Ten cases were
read as pneumonias, seven as congestion, five as
pleural effusion, ten as parenchymal abnormali-
ties of one type or another and in eleven the
findings were within “normal’ hmts Among

changes are obsersed mn the lungs if the crcula
unn through the bronchial arters to the part 15
undisturbed

In the ‘v pical” case pulmonary infarcoion

the sequelae of pul y mfarcuon
which may reveal unusual chest x ray findings
are asepuc necrosis and cautauon of the lung
due to bland emboli and, on rare occasion, sepic
pulmonary nfarcrion
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emphysema granulomatous lesions neoplasms as
well 2s pulmonary mantfestations of cardioyascu
Iar and systemic disturbances

In addion to the changes m the lungs the
agmg chest 15 accompanied by phy siologie alter
avons 1n the thoracic eage wself which may be
mistal en for pathologic processes wichin the
lung parenchyma Evans has drav n attenrion to
some of the modifications that oceur m thoracie
structures m the process of agng A small
shrunt en breast n an aged female may stmulate
malignant merastatie disease  Pronounced arch
nitic changes n 2 crcumscribed portion of the
spme may appear 1s an abnormal mednstinal
density A tortuous aorta may be mustaken for
2 pulmonary neoplasm This applies also to a
buchled mominate artery due to elongation or
dilatanion of the vessel An enlarged pulmonary
arter) especially on the nghe side may cause
an undue prommence of the root shadow

IatpLicaTions oF THE CHANCING CHARACTER
oF Diseases

Preventve mensures and anumicrobat trear
ment hate broughr about a dramatic decline
the meidence of the acute pneumonias The re
duced madence of this disease 15 reflected not
only m daily pracuce bue also atr antopsy Can
non almost bemoans the fact that our residents
and medical stadents now learn about the patho
logic aspects of lobar pneumoma only from
books from the remimiscences of older chmcians
and pathologists and from museum specunens
As a result of the reduced incidence of the acute
p 15 there 15 1 d ) number of
postpneumonic empy eiba and bronchiectass
The dechine of tuberculoss has relegated this
one tume scourge of mankind to 2 secondary
place among mayor 1dllers How long will it be
before the captan of the men of death follows
the fate of pnewmonta only trme will tell At
present an elderly person who presents humself
with cough or 2 change m the quahty of the
cough or an aty pical pneumonta or blood spit
ting 15 more likely to bring ro mund the possibility
of the underly ng cause being 1 pulmonary ma
ligmancy rather than tuberculosis

THE LUNG AS A MIRROR OF SYSTCAIC DISEASE

I\IPLICATIO\S OF ClH\LI\(‘ FOR\IS
ofF TReATvENT

Present d1y 1nowledge 15 not sufficently ad
vanced to assess the role which the widespread
use of chemotherapy and anubronics are play g
in changmng the pathologic pattern of mfecuons
Cannon quoted previousty points out that one
time lechal diseases such as lobar pneumonta pur
ulent meningiuss, mastoidims  puerperal sepsis
septicemz and venereal diseases have esther been
rendered mocuous or practically abolshed These
diseases have gradually vamshed from the ne
cropsy room so that hfe i the morgue has be
come correspondingly placed  The once com
mon termmmal pneumonna the friend of the
aged 15 now so seldom scen thar 1t nmes one
wanders about the mountng therapeunc ob
stacles to the very act of death stself

As senious microbtal mfections are bemg en
countered less often there 1s an ever mcreasing
number of resistan strams of bacterta develop
g as a result of antimicrobsal therapy  Current
wmrerest centers on the development of superim
posed mfections due to anubiotic suppression of
drug seasitive mucroorgatusms  One s con
fronted with mcreasing numbers of pulmonary
infections caused by fungi espeenlls momihiz
staphs lococer and of pscudomonoas nd proteus
types resistant to anubtoncs  Of late diseerning
surgeons are becommg less dependent on ann
biouc  umbrellas and more en meuculous sur
gical technique  Penicillin ind orher porent antt
brotics are betag resersed for rmnstorms  rather
than for summer showers (Batren)

The emergence of drug resistant acid fast ba
cillt as a result of prolonged use of streptoms
¢ para amnosahes he acid and sontazid m the
trearment of tuberculosts 1s a problem the rami
fications of which are sull to be determmed
Recent communications from several centers
whete large numbers of tuberculosis patients are
on ambulatory tremment are revealing an mn
creasing merdence of tuberculoss 1 mfants 25
2 result of contact mfecuion ar home OFf par
trculrr sigmificance s the fact that cultures ob
taned from the gastric contents and spmal flusds
of these infants are showmng a decided merease
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I recently had under observation 1 woman of
fifty who show ed i the chest \ rav irregular bue
somewhar circumsenbed densities m the night
lower lobe, also mfltrations 1n the hngula (Fig-
ure 67A) Sarcordosss, neoplasm and mflam-
matory disease were suspected but 1 diugnosis
could not be established 1 spite of thorough
studies ncluding bronchoscopy and scalene node
biopsy At one mterview, the panent offered
the mformation which I should have obtamed
by direct questiomng that for a period of fifteen
years she had been taking at bedume a mouthful
of mineral o1l directls from a gdllon bottle, 1©
was cheaper by the gallon’ It was not difficult
to ascertun the fact that on many occasions she
gagged, especially when the bottle was full and
top heavy  Obsviously, 1 the course of vears
variable amounts of muneral o1l had been aspr
rated mte the lower arr passages and caused a
chronmic pneumonmitis A chest \ ray raken sev
eral years previously became mailable and 1t
showed similar nfilerations

Oil aspiratzon or lipid pneumorna 1s a frequent

occurrence 1n debilirated persons who because
of the presence of cardiospasm ncurologic or
cancerous drsturbances are unable to swallow
properly, thereby allowing oty medicanon to
enter the lanvnx and lungs Liven healthy mdi
viduals may develop lipid aspiraton pneumonia
as a result of encrgenic sclf medication with oy
nose drops or Inatie oils

Good fustory taking requires skill, tact and
Lnowledge on the part of the physican  Slillin
asking leading questions without seeming to
stress theyr importance, tact mn allowng the pa
tient to ‘blow off steam” and knowledge 1n
evaluatng the sigmificance of various complamts
‘ Successful talhing with paunents contrary to
common opimion, i1s more a science [h1ﬂ an art
and a good bedside manner 15 2 myth unless 1t has
1ts roots 1n scientific understanding  (Bird)

In most mstances an adequate history can be
obtamned 1m a short tme, occasionally consider-
able ume 1s necessary A forruitous remark mas
throw an entirely different hght on a scemngls
perpleung problem Tahing a Tustory cannot be
relegated to 1 sccretary  Iow the pauient ans
wers 1s 15 importang as what 1s smd  In obraming

THE LUNG AS A MIIRROR OT 5ySTLMIC DISFAST

a history 1t 15 well to bear in mind that placid
indniduls are ape to mnimze therr complamts
tugh strung mdroiduals magnify them  Constant
mnterruptions on the part of the exammner and
undue harping on a few sy mptoms may cause the
patient to gine musleading information for fear
that his mtelligence 1s being questioned  After
repeated questioning any audible sound m the
chest may become a wheeze, a sensation of cold
2 chill, a shighe chest discomfort, an excructaung
pain, streaked sputum, 2 mouthful of blood

If the onset of the disease 15 recent and rela
tivels acute, and events are fresh in the pittent s
mind, the history ehcited 15 usually rehable and
the phy sicran hs hetle difficulty 1n reconstrucnng
a complete sequence of events If the illness 5
of long duration and of low-grade mntensity, the
physician may have to do considerable probmg
If there 15 a fanuls history of tuberculosis 1t may
be difficult to elicit this fact, especially if the
patient 1s bemg mterviewed 1 another’s pres
ence The mere fact that 2 person had been ex
posed to tuberculosis does not necessanly mdicate
that tuberculosis 1s the cause of the complants
More often 1t 15 not  Adequate histortes are also
difficult to obtain m pavents wath pulmonary i
fections following alcoholic ntovication

Difficulties 1n obtanmg relable histosies are
partcularly great m the case of patients who
have had treacment for psychuatric conditions
In one patient, under my care, the presence of
considerable pain 1 the left upper chest and a
circumsenibed density 11 the upper aperture of
the thorax seemed in heepmg with a malignant
neoplasm (Figure 67B) A thorough study, -
cluding bronchoscopy, was unrevealmg  After
considerable probing, the husband offered the
informatton that he had noted the wife s breath
had been offensne at umes A history of foul
odor to the sputum had been soughe for but
had not been obtamed previously probably be
cause the patent had been recenmg penicillin
and was not expectoraning  Additional question
g soon established the face that the panent had
cecently recened shocl. trertment for a depres-
sive state The chest « ray tahen prior to the
shock treatment was then obtamed and it show ed
no abnormalitics  Obsioushy one was dealng
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with an aspiration lung abscess After several
months mtensne pemcillin treatment the leston
resolied completely

The fact that the symptoms may be of recent
onset docs not nccessanly mmphy recently ac-
quired dise1se The present illness mav be due to
an exacerbation of a long smoldering focus This
applies especlly to tuberculosis  Turthermore
the mere fact that an indiidual has had the dis
ease for a comparatnely long nime docs not rule
out the possibiliry that one 1s dealing with a ma
hgnant ncoplasm  Bronchiogenic carcinoma mny
evolve over 2 pertod of several years and not
come to light until late 1n ats evolution  Fmally
the fact that a patient has acute svmptoms refer
able to the chest does not necessanhy ndicate
that the disease found in the chest 1s the cavse of
the symptoms  An 1cute respirtory mfection
often prompts the phystcian to take a chest \ ray
and a silent neoplasm tuberculosis or other con
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dition discovered 1n this manner Children are
often adnutred o hospitals with acute respiratory
symptoms The obtunment of a posinne tuber-
culm test and evidence of a pnimary tuberculous
infection m a lung i the chest \ ray 5 often a
matter of concern  Almost imvanibly  the acute
respiratory sy mproms turn out to have had noth
mg to do with the finding of the tuberculous
mfection usually mactne or undergoing arrest

Of nterest 1n the past personal lustory of a pa
tent 15 informanon reline to the country of
birth 1n the case of immigrants or sojourns in
distant parts of the world 1n the case of natne
born It 1s also 1mportant to nquire of the pa
tient s recent travels 1n the United States as well
as in foreign countries where certun diseases are
endemic and which m1y affect the lungs Para
siic infections acquired 1n the course of travel
often present difficulttes n dngnoss  Imm
grants from the Mediterranean basin may harbor
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Figure 67

oneumor Trregular densies and rericu
lations 1 Jower lobe  (Lipid aspiration preu
monia due of ) Dense_circumseribe 1 nfil
tration 1 « chest  Sputum exammations
faled ta ng history obtamed of sheck
treatn ent

Resolutic n of denstty after
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higure 68 Pulmonary cocerdiondomycosis A (Left) Thin walled cavity 1n Jeft upper lobe moderate degree of

surrounding infiltranon hinear densiry ar 1ase of night upper lobe (Resident of Artzona hustory of ccugh and

bloody expecroration _eul ereul n shin test negatise cocadiordin test pasitne  coccrdioides mmts orgamisms

present m sputum ) Pulmonary histoplasmosts B (Reghe) Alihary calerficanons evenly diserbuted chroughout

both lungs (Imtsal chest x ray at age of fourteen years revealed scattered soft infiltrations at tie age of

eweney two nfilerations underwent calcificaticn as noted Tuberculin shin test negatine histoplasnun posine )
(Courtesy Dr H G Zwerlng Berleley Cal)

echimococeal disease which may simulite pulmo
nary tumor Brucellosis s found in certan parts
of the United States 15 well as i Lurope and
Sourh Amenca V anious parasine infections were
acquired by the Armed Forces in the Tar I ast
during World War 11 In the United States
caccrdtordamy costs 15 concentrated chiefly m
Cahfornsa and Arrzony (Digure 68A) Tustoplas
mosis 11 the Lastern Ceneral and Mrdwestern
states (Iigure 68B) Both may gne nise to pul
monary disease  Space does not permut of a more
extended review of the subject

{t 15 tlso essential that imfarmation be obtamed
of operations recently performed under general
anesthesia or recent tooth extrrcuons wnd constd
lectomy  Berson and Adnant hwe shown that

silent  regusgitavon and aspiration of gsuic
contents leading to pulmonary infection mmy
occur even during smooth endotracheal ancs
thes11 the mestheust beng unaware thae such
had tal en place [n difficulr inductions the wmer
dence of regurgitacton and aspiration 15 consid
erably greater than that occurrng durmg smooth
inductions

Although drseses of nfancy and cluldhood
mav attae! dults and vice versa there is a defi

nire age and seasonal merdence of cerrun respt
ratory infections the knowledge of which 15
mmportant 1 dugnosts The common cold 1
fluenza and pneumon ace mfrequent durng the
warm months, the number of cases begins to
increase thereafter reachmg 1 peal m January
Influenza 15 1 disease of cold weather The
Spring months favor mfection with the cocens
group of bacteris  Congenital malformatsons 1re
occastonally the cause of acute respiratory dis
tress n the newborn Developmental defects
may remun latent and mamifest chemselves m
fater vears as a result of repeated lung infections
Such defects m1y occur m severtl members uf
the famih  The assocrition of transpositron of
the viscery with sinusttis and bronchectasis 0
called Kartagener s syndrome 15 bemg reported
with some frequency  Areal described four m
stances m one famuly of total viscertl insersiont
with congemiil bronchrectasss and cysuc Jung
The occurrence of fanulal hemaorrhigte telangt
€C1asss ﬂsS{lCl'l(Cd “H’h pulmnmr\ artenoy envus
fistutae has been discussed m Chapter 11 Bron
chopneumont m cluldren imay compheare acuie
contagous diseases notabh measles and whoop
ing cough  Branchectasts in hater hife may occa
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long forgotten An apieal scar may prompt the
physicn to question abour tuberculosis  Seat
tered caleified foer in both Jungs may bring out
the fact that the person had Ived n parts of the
country where histoplasmosis 15 endemic The
presence of diffuse pulmonary mfiltranons mas
focus attention to the possible custence of a sys
temic discase Onc may encounter an indis 1dual
momentarily engaged 1n an innocuous occupa
tion yet the film may disclose sugmata suggestive
of silicosts or some other dusty occupation which
the pauent had forgotten to mention but easily
recalled once the mtter 1s brought to his atten

ton

'

THE LUNG AS A \IIRROR OF SYSTCMIC DISCAST

¥
p

H

4

Figure 69 Arrested pulmonary tuberculos s and su
perimposed malignant lymphoma A (Upper left)
(Novenber 25 1939) Dense fibrot ¢ anfilerat ons 10
both upper lobes chiefly the rght emphysema of
lower lobes hilar structures drawn upwnard pleural
reactton at bases (History of puly onary tuberculos §
dating back to 1935 treated with bdateral pneu no
womay sputum negauve for actd fast baclls s nee
1937) B (Upper nglt) (January 27 193) In
crease n densiey of left upper lobe greater  nden ng
of superior med astinal shadow C (Lower left)
‘Tomogram shows marked w rderung of superior 1t ed

astmum  fibrosts and bronchtectass of right upper
lobe  (Recent onset of pan in chest palpable lymph
nodes above left clavicle bropsy of Jyn ph node re

vealed n al gnant Iymphona reuculum cell sarcoma

progressively downhll course )

Bearing the aforementioned 1n mmnd  physics
ans who have occasion to examme large numbers
of persons wiith suspected Jung disease have been
following n recent years a somewhat different
routine than that generally rtaughe m medical
schools  After Tistenmg to the panents com
plaints and examining the chest an x 12y 1 tahent
and studied Following this preluminary orent1
ton a more detatled history 1s obtamed and 2
more critieal examination made of the chest If
necessary, addinonal chest x ravs are taken m
vartous projections to bring out speofic detals
This method of cxamining persons wath suspected
tung disease may not be adaptable to the duly
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the Jatter would then be m 1 posiion to under
stand why an area of impaired resonance may be
cwsed by tung consolidation m one patient by a
pleural effuston m another by consohdiuon plus
fuid m a thuird or by some other abnormal state
m g fourth The suppressed breath sounds may
then be revealed as due to emphysema pneunto
thorax pleural effuston consobdition or some
other space occupying disease The mntegraton
of the \ray and the physical findings 1n the
over 1ll examnatton not enly helps to 1ccount
for the presence or absence of varjous abnormal
conditons which may be encountered m the
chest but it also serves to sharpen the physician s
dagnosuc acumen should 2 chest x ray not be
immedrately avalable
On the other stde of the picture should be
menttoned the fact that the chest x ray does not
disclose all pathologic states wiuch may affect
the lungs Under such conditions the elereation
of abnormal phy sical signs 1n the presence of an
apparenth  negatrve chest s r1y 15 an aself of
diagnosuc value Inflammatory condinens of the
tracheobronchral tree unless assoctated with pul
monary lesions are not demonstrable mn the
chest \ ray although they may be suspected from
the history and phy sical signs Ll ewise the phy
sical signs may be more informatn e mn the case of
vral or chemical bronchioliis or lesions of the
cortical portons of the lungs
Partnl occluston of a bronchus may give nise
to a harsh rhonchus or wheeze over 2 hmired
area of the chest y er m the routine chest ¥ ray no
stgmificanc alterations from the norm may be
derected The presence of bronchiecrasis may
occasionally be suspecred from the routine chest
» ray alone especially if the hstory and physical
signs are also SuggCSU\C Bu[ m many jnstances
the chest \ ray 1 within normal Iymts and in no
case can an unequrvocal duagnosis of broncht
ectasis be made without a confirmatory broncho
graphic exammmuon  Lmphysemr one of the
most frequent conditions encountered 15 sy
missed 1n the chest ¥ ray It 1s obvious there
fore that although the chest ¥ ray broadens the

THE LUNG AS A MIRROR OF SYSTLMIC DISEAST,

horizon and serves as a checl on the physical
findings 1t does not displace the later

One need not belabor the pomn that 1f there 1
one branch of medicine 1 which the student 15
n need of being brought up to dare 1t 15 1n the
field of dwagnoss of chest disease The modern
stethescope 15 2 more flevble tube than s the
paper e linder improvised by Laennec bue to all
mneenes and purposes the stethescope 1s sull hegels
a decoratve ptece rather than a precision tool
and possibly 1 poorer conductor of sounds than
the onginal malestuft  Let me hasten to add
however that although the stethescope 1s essen
tally the hallmark of the physician 1t 1s here
to stay Folded m the physicians hind or nest
hing around his neel or even peel ing out of his
coat pocl et the mere sight of the nstrument 1
often sufficient to drive pan away and start the
pauent on the road to recovery \lany a patient
has been cured by the venerable fapuly doctor
who tool time to listen to his woes and apphed
his ear to the covered chest And not mfre
quentls the old gentlemn was somew hat hard
of heartag

The diagnosss of chest discases evolves around
the proper use of the chest \ r1iy  In comunc
tion with the history physical signs and pertinent
Iaboratory tests the chest \ ray completes a dis
ciphne upon which the phy sictan has to depend
for a reasonably accurate dragnosis The pulmo
nary lestons occurnng 1n the course of systemic
diseases are usunlly deep seared and lntle con
crete mformation may be obtamable not only
from sy mptoms and phy sical s gns but even from
chest «rays Often the only recourse 15 the
performance of an exploratory thorscotomy and
the obrainment of a lung bopsy But even the
avalabiliny of the Jater may shed hede hght
since all too often the histologc features of the
btopsy specimen are 1 | ecping with one of sev
eral pathologic stares For these reasons the phy
sician has to take 1nto constderation not only
what meets the eyes n the nay of chest x 13vs
and boptic matersal bur n difficult situations he
must also draw on 2 broxd fund of knowledge
of mrernal medicine
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ciated with vmlteral wheeze calls for broncho
scoptc exammation A pulmonary neoplasm
foreign body or other evidence of wnternal or
externtl bronchnal compression will often be
found Any uneypluned cough n a patent of
the cincer 1ge deserves attention If the chest
1y shows the shghtest abnormalities for which
1 cause 15 not rexdihy scertunable a broncho
scopy 15 1n order

LiPrCTORATION

Lsually but not muanabh expecroration fol
lows cough if the latter contmues long enough
The cough tends to subside w hen 1t becomes pro
ductrve W omen and children who swallow therr
sputunt may elimnate the latter m the vomtus
I have encountered several patients wth esopha
geal hieus hernia m whom 4n emetic cough was
a promment symptom The gross appewrmce
odor color wnd quanuty of sputum elmmared
are to be considered m differential diagnosis bur
they are not dependable without additional find
mgs Catarrhal condinons of the trachea and
bronchy give fise to thin mucoid sputum  deeper
infections of the lung 1re associrted with thech
purulent secreton Frothy  blood unged sputum
1s often encountered 1n pulmonary edema viscrd
dark brown sputum mn pneumococcal pneu
monta slmm  stucky sputum i Friedlander
pneumoma  Long conunued expectoriton of
purulent sputum mived with blood s 2 frequent
occurrence n carcmomarous lung bscess The
foul odor of anzerobre pulmonary suppuration
15 a characterisuc feature of the discase It should
be noted however thae the foul odor mav be
suppressed by anubiotic treatment and that one
may harbor 1 serious lung diserse without much
if any cough or expectoration

In the presence of upper lobe cavitation there
1s Iitele vartation m the amount of sputum elmt
nated during the day because of the dependent
dramage Caviues situated n the lower fobes re
tam the sccrettons dunng the dny when the pa

tient 15 m the upright posinon The sputum 15
elimmated 1 large amounts smmediately on ans
g or on change of posiion when the contents
of the cavity averflon into the mamn broncht and

THE LUNG AS A MIRROR OF $YSTEMIC DISEASE

the cough reffex 1s exaited  Vlany patients v ith
chronic pulmonary suppuration learn to control
therr cough and evpectorarion nd empty the
bronchial contents at intery 1s

Hexormysis

There 1s hardly a disease affecung the respira
tory tract directly or mdirectly which may not
cause bloodspitting  The diatition and anasto
moses of the pulmonary and bronchal blood
vessels 1 the presence of discase the mtumate
contact of the capillary bed with the alveol and
the externil communication of the bronchi pro
vtde an rdeal arrangement for bloodspieting The
remarl able thing 15 that the hemopty sis does not
occur more often Bloodstreaking may oceur
durng acute lung infections when the affecred
parenchyma becomes engorged with blood
Coprous amounts of blood are usuatly not ex
pectorated due to early thrombosts and occlu
sion of the blood vessels Except m mstances of
necrotizing pneumonts gross hemopty sts 15 un
common In acute lung abscess the imtial ssmp
tom may be a2 profuse hemorrhage the blood
myxed with purulent matter

Hemoprysis 15 encountered much more often
m chrone bronchopulmonary than i aeute dis
eases Dilated bronchi or igid caviuies traversed
by partally thrombosed blood vessels which
have lost the support of the contrictile elements
of the lung are favorite sites of bleeding  Hemor
rhage 15 therefore frequent i bronchiectasis
carcmoma chrome lung abscess and fibrord 1w
bereulosts Occastonally the hemorrhage 15 fatal
As mught be expected from the age meidence of
these diseases hemopty sis occurs more often an
older age groups and more often m males A
notable evceptton 15 bronchual adenoma w hich
more common 1n y oung women  In the presence
of caseous tuberculosis and other infectrous proc
esses associated with considerable discharge e
moptysis s parucularly dangerous because 1t
predisposes to sprerd of the diserse to unins ohed
pares of the lungs

1t 15 often difficult to ascertamn even at auropsy
the sice af the pulmonary bleeding In broncht
ectasts and mahgnances affecting magor broncht
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Figure 71 Carcinoma of lung masquerad ng as bursits A (Left) D fi
use 1ll defined mfilerati left
(Onset with pa n in left shoulder treared wath radiotherapy for suspected bursis ) Bn(R;f/:tl;n ‘;:.re:;:::l\,"s
Iater circumscr bed homogeneous dens ty 1n left upper lobe (Marhed d gal clubb ng exploratory thoracotomy
revealed a carcinoma firmly adherent o apex of chest wall and medsast nal structares nonresectable )

blisters for a number of weeks during which ume
a neoplism may be suspected

Pain m the upper chest may be caused by a
carcinoma of the so called Pancoast ty pe or by
pressure of 2 cervical nb on the brachual plexus
or by an hy pertrophied scalenus muscle pressing
on the plexus or by mvolvement of the phrenic
nerve anywhere along its course Rheumatord
arthntis or bursitis of the shoulder jomt 1s 2 fre
quent cause of pam in the apical region It nught
be mentioned that rheumatoid arthnitis regard
less where located may be an early manifesta
ton of carcmoma of the lung (Figure 71) Rose
and Ldetken described seven cases of nodular
nontovic gﬂl(Cl’ ocecurring 1 association with
thoracic pamn of a variable pattern  Evidence of
coexistent my ocardial disease was present i two
cases In six of the seven cases the gorter was
parially or entiwely murathoracic  Followmng
subtotal thyroidectomy the ongmal thoracic
pan erther disappeared or was materially mod:
fied n all the patients

Chest pain may be the result of cardiocireu
latory disease (perrcarditis coronary artery ds

ease aneurysm and aortins) as well as of ab
dommal disease (subdiaphragmauc abscess
disease of the hiver gallbladder or gastromntestinal
tract) The character of the pun s Jocauon
1ts relation to the respiratory cycle the presence
of painful sensation along mtercostal neryves and
the presence or absence of fever must all be
taken into consideratton  As mentioned the ume
relattonshtp betw een the appearance of chest pan
aad cough 15 occastonally reveabng If pamn un

associated with other symptoms precedes the
cough by an appreciable nterval 1t suggests dis

ease ongmating 1 the chest wall b or nter

costal nssaes [If the pam follows cough 1t 18
more Mely that the disease 1 primary m the
lungs

I have seen two mstances of pam i the Jow et
chest and upper abdomen in conjunction with

50 called periodic disease a condmon to which
Reymann has drawn particular attention The
pain comes 1n C}CICS increasing severiy to

a pomt w here the patient may require opiates

and gradually subsides During this period the

patient may also have fever chills and be quie
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THL LUNG AS A MIRROR OF SYSTEMIC DISEASE

Physical Exploration of the Chest

The following remarks will derl with some
practical aspeets of che physical esploration of
the chest No attempt will be mide to enter sato
details bectuse m the dngnosis of s\ stemic dis
eases with pulmonary mamfestutons, of the ty pe
desenibed m these pages, the exymmation of the
chest 15 characterrzed by the bsence racher chan
the presence of dsstmgwshing pin aica signs By
and lrge, m s stemmc diseases 2 crreful examima
ton of the patent as a whole 15 more frntful
thmn the exanmnation of the chest The appetr
ance of the factes ind shin for sugmar of 1 615
tenue disturbance, the palpion of the hdomen
for enlirgement of her, spleen other masscs, or
flud, palption for enlarged penpheral hmph
nodes wnd smulir extmnations 1re important fea
tures 1n diagnosts

InspECTION

Obser ing the patient 1s a most important part
of the physical eximination Too often 1t 1s the
most neglected pare The medicl student in his
formitn e vears cinmot be tiught mspection he
cause 1t 15 based on esperience  ‘To see 1s not
enough the aceent lies on obsertatian ” @ diffi
cult it to cultnate (Wartenberg) The busy
pracrittouef, 1n his haste to 1pply the stethescope,
neglects to develop this faculty Yer, wha 2
wealth of information 15 to be gleancd from
sunply observing the pavent  Ar 1 ghince onc
notes the approvmate age and physique of the
mdnduil whether the iliness appeirs acute or
chronic, pamful or pamtbess, w hether it 15 assocs-
ared with resprritory distress or not One may be
struch by the fescrish, restless apperance of the
panent with an acute pneumomt The rpper-
ance of the emphysematous mdividual with
barrel shiped chest and labored breatlung leaves
nothing to be deswed 1 the way of 1 dragnostc
nd The sallow lookig man pist auddle age
with cigarette stans on the fingers and evidence
of recenc loss of weighe complaning of punin
the chest, brings to mind ummediatelr 2 possible
carcinoma The fend expectoriton diginil club
bing and dsspaet e typcal of chrome pulmo
nary suppuration It 1s true thar Jeolung at the

paent will not reveal the early stages of lung
disease but neither wall the phy sieal exinunation

Parparion

It 15 sud "of 2 famous chmenin that he once
mde 1 diagnosis of tuberculous menmgins simply
by putung his hand under the patient’s bedcover
and p1lpaung an enlarged epridy dimis Know ng
the frequency with winch tuberculous memngs-
tis complicttes urogenital tuberculosss, he imme-
diately suspected 2 hematogenous disetse and
assoctated 1t with the patient s neurological con-
diion Alany renowned phystcraas hue simlie
aneedotes to therr credit, usully of isolared,

snap shot,” diagnoses, the many more mustaken
dignoses are charitably ovetlooked In the hinds
of the nerage physicrn, palpanon gnes httle
mformation This, of course, does not detract
from the smporance of palpating for enlarged
Iymph nodes, bulging or pulsatmg masses, dis-
plicements of the tracher or the posion of the
apex beat  Stnce the vast majority of pulmonary
mfarcts ongmate 1 the vemns of che lower ex
trenuities, 1t 15 good practice to palpate the blood
vessels m these locations  Benson nd Zavala
draw artennion to the importance of palpatng
for areas of costochondral tenderness v luch may
be 4 source of unexplaned pun n the chest The
conditon 15 believed to be che resule of stress o
trauma to rib structures wlich produce an [roita-
tion or SCnSl(“l[) Of one or more Cﬂsfﬂc)loﬂdfﬂl
jeacuons  Ongmallh descisbed by Tretze, and
often referred to as Trerze's sy ndrome, the con-
dion 15 not infrequent

Prrecussion

Gross altcrations mn the physical stare of the
thoras and 115 contents may be dercered by per-
cussing symmetnical areas of each side Aurless
lung aissue of significant amount, or flurd i the
pleural caviey decrease the normal resonance of
the organ Hy perresonnce, even ty mpany, mm
be obtuned sf there 15 ant merease in the ar con
tent of the thoracic cige as m the presence of
[mph\ sema, graat cavities or pncumnlhnra\
Pirncularh mformame as the percussion note
over the lawer borders of the lungs on mspir
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Tigare 72 Relation of heirt and

B (Right) Heart and great s essels superimposed on chest \ ray

3 nght subclavaan vein, 4 rphe subelavan arter
thyroid vemns, 8 left common carotd artery,

subclavian ven
16 nght pulmonary artery

THE LUNG AS A MIRROR OF SYSTEMIC DISEASE

#reat vessels to pulmonary structures A (Left) Chest x ray of 2 healthy adult
1 superior vena cava 2 right mnominate vein
Y, § nght internal jugular vein, 6 innonunate artery, 7 1ferior
9 left meernal jagular vemn, 10 left subclavian arery, 13 left
12 left innomunate vem 13 arch aorta 14 lefr pulmonary vewns 15 left pulmonary artery,

17 nght pulmonary sens

(Drawn by Jessica Holden after Richard C Matthias Department of Visual Education Baylor Unnersits Col
legre of Medwetne, Houston, Texas )

Devclopmental anomalies of ribs are quite fre-
quent They mav be assocnted with malforma
tion of adjoiming vertebrae The first rib m1y be
rudimentary and abnormally shortened The an
terior portions of the upper ribs mav be forhed
or fused, 1t tmes simulating cavies m the lung
An acecessory (cervicif) nb occastonally articu
lates with the seventh cervical vertebra on one
or both sides  Cervical nibs aceur more often on
the left side Lut sy mptoms are usuallv more pro-
nounced if they occur on the nght side for the
reason that most indsviduals are nght handed and
there 1 greater hypertrophy of the attiched
muscles In the young, symptoms referable to
cervicl mibs are rarely encountered After pu-
berts and completon of mb growth, cervical
rnbs may cause nervons, vascufar or muscular
symptoms due to pressure on the sabclwin 1

tery or the brachial pleus It s clamed that the,
so called, cervical nb syndrome 1s more often
caused by an unusually wide attachment of the
scalenus anticus muscle rather than by the nb

aself

Soft Structures

The folds of shin and muscle projecting 1n
the chest v ray may be a source of musinterpre-
tanon A famt linear shadow produced by 1 fold
of shin 15 often seen running prrallel with the
upper border of ewch clavicle  Giant emphyse-
matous blebs may cause an abnormal degree of
transluceney of one or both upper lobes The
latter may be seen wuh the naled eye s soft
masses bulging through the anterior triangles of
the neckh The same apphes to cervical flernas
of the lungs, umlateral or hilateral, which may
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protrude through the superior iperture of the
thorax The site of hermation 1s between the
sternoclerdomistord and scalenus anticus muscles
m Sibson s fisenn wihich normally limsts the e
cursion of the pleura and lung

Well developed muscles of the chest, bick
and nech may 1nterfere with the trinslucency
of the lungs In thin mdnsduils the muscle plines
may be disungusshable The sterno mastad often
obscures the apicil lung field more so on the
side to which the head 5 turned Large pandu
lous breasts decreasc the illuminanon of the lower
lung fields and may show thar margins in the
chest < ray, absence of a brewst afrer matec
tomy or as a result of underdes elopment ciuses
by penllumination  Darkly pigmented or prom
nent mipples 1 thin mndniduals often project as
cireular opacinies simulating merastine lesions
The supertor vena cava and inommte ven form
the night border of the superior mediistnum
the shadow of the latter often nfringing on the
mner aspect of the nght upper lobe espeenlly
if the pattent 15 not cenrered properls

Drseuracy

This muscle arches 1 two lesves the dome
of each projecung mnto a corresponding henu
thoray at a hugher level on the night than on the
lefe The nclusne height of the diphragm s
measured at the Jevel 1t reaches on the nght sde
near the spime Thys usualhy corresponds to the
level of the tenth dorsal b in midrespiration In
the lateral projection the wrerior partion of
each leaf reaches the hugher fesel the posterior
portion making a sharp curve downwd In
obese persons espectally onc may find 1 well
defined triangular shadow ar one or the other
costophrensc ngles more often the left The
shadow has a rather soft density and represents
an extrapenicardnl collection of fur In the lat
eral projection the density cast by the pad of
f1t 15 scen to lte antenorly 1djicent to the ster
mum  Such shadows ace often 1 source of con
fusion requiring additonal dugnestic procedures
incleding a complete gistromeestntl vssualza
ton and 2 bartum enem to rule out 1 parasternal
daphragmatie herni through the foramen of

Torgagnr as well 1 congemieal porscrdnl evsts
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and dnerticula  Bronchoscopy and bronchog-
raphy mry also be indicated to rule out carer
noma

The posterior recess of the duaphrigm 1s quite
deep and 1ccommodares scveral hundred cc of
Awd an amount msufficrent to be detected m a
comentional P A chest s rav It should be noted
thit an mfrapulmonary pleural effusion may
simulate 1 lgh duphragm  Friedmin collected
seventeen such cases m a rehuively short tme
The mduction of a prieumoperitoneum 1s a use-
ful diagnostic ud 1f the flud 15 on the night side
Insufflinng the stomach wath eitrocarbonate or 1
Seidletz powder will accomplish the same pur
pose on the left side

The vertebral portion of the duphrigm 1s of
prteculie intesest because thiy pact 1s perced by
openings through which pass the esophagus,
aort1 vena cnv1 azygos vem 1nd thoracic ducrt,
15 well as the vagus and sy mpathenie nerves The
dinphragmatico esophageal membrane and the
louse attachinent of the peritoneum constitute a
vulnerable site for hiatus herns Barum exam
minon for diyphragmatc hernn 1s important n
evers gastromtesunal examiniwton  The svmp
toms of drphrigmanc hittus hernia may simulate
those of wngina pectons gallbladder disetse duo
denal ulcer ind carcinoma of the termmal esopht
gus or cardia of the stomach  Unexplaned nemn
and mtractable cough mav be caused by hutus
hernit The frequent occurrence of a pleural ef-
fusion m 2 costophrenic sinus s pare of 2 svs
temuc drserse has been menttoned repeatedly m
these pages

Occasonally there 15 noted 1 double contour
of the nght leat of the disphragm more evident
i the lateral projection The bulge 15 due to
the pushing upward of a mass of Iner and mav
stmulate a tumor (Figure 49) Richman and
Barry reported four such cases two having been
referred with a2 diagnosis of tuntor and one with
that of subduphragmite abscess One of the
patients was sabmitted to exploratory thoracot
omy before the diagnosss was established How
ever 1 thoracotonyy should rarely be necessary
A drignosuc pneumoperitoneum will reveal a
Iwer of air berween diphragm and hver and
help chafy the situation  Other featurcs in the



Igure 72
B (Right) Heart and grear vessels superimposed on chest \ ray
3 nghr subclavian vein 4 night subclwian artery § nipht internal jugular vein 6 mnon mate artery 7 nfericr
thyroid vems 8 left common caroud artery 9 left mnternal jugulie vein 10 Jefe sutclavian artery 11 left
sulclannn ven 12 lefe mnominate vein 13 arch aorma 14 Ieft pulmomiry veins 15 lefr pul nonary artery

16 night pul nonary artery

THE LUNG AS A MIRROR OF SySTLAIC DISEAST

Relatte n of heart and great vessels to pulmonary structures A ([ efr) Chest x ray of a healthy ad e

1 supenior vena cava 2 right innominace vem

17 night pulmonary veins

{Drawn by Jessica Helden after Richard € Macchits Department «f Visual Cducation Buylor Unnersty Col
lege of Mcedine Heuston Texas )

Developmental momilies of nibs are qute fre
quent They mny be associted with malforma
uon of 1djomning vertebrie The first nb may be
rudimentary and abnormaily shortened The
tenor portions of the upper nibs may be forked
or fused 1t nmes smulating cavity n the lung
An 1ccessory {eervicil) nb occaonally artcu
Iates with the seventh cervieal vertebri on one
or both sides  Cervical nbs occur more often on
the left side but sy mptoms are usually more pro
nounced if they occur on the righe side for the
reason that most ndinaduals are right handed and
there 1 greater hy pertrophy of the ateached
muscles In the voung ssmptoms referable to
cervical mibs are rarehy encountered  After pu
berty and completion of nb growth cervical
nbs mw cause nervous visculir or musculir
svmiptoms due to pressure on the subelnnn ar

tery or the brachid plesus Tt s clumed thae the
so called cervieal mb v ndrome 1s more often
caused by an unusually wide arrrchment of the
scilenus anticus muscle rather than by the nb
aself

Soft Structures

The folds of slin and muscle projecting
the chest \ ray mav be a source of nusmterpre
twlon A fame hincar shadow produced by 1 fold
of slin 15 often scen runming parillel with the
upper border of exch chyviele  Gune emphsse
matous blebs m1y cause an bnorm1l degree of
trslucency of one or both upper lobes The
Itter may be scen with the miled eve a5 soft
masses bulging through the mtertor trimgles of
the nech The same applies to cervical hernns
of the lungs umleral or tilteral which may
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protrude through the supenior aperture of the
doean The site of herniatton 15 between the
sternoclerdom wtord and sealenus antcus muscles
1 Sibson's fisen which normath Imns the o
cursiop of the pleura and lung

Well developed muscles of the chest bk
and neeh 1y mterfere with the cranslucencs
of the lungs I thin indsvdds, the muscle planes
may be distingutshable The sterne mutod often
abscures the el fung field more so on the
sule ta which the head s tuened 1 arge ponda
lowts breasts decrease the Whummaton of the Jower
lung ficlds and mav shows therr margms m the
chest \ riv, absence of a breast after mistec
tomy or 15 a result of underdes clopment cses
hiperllummition Darckle prgmented or prom
acnt mpples 1 thin indindmbs often projear »
arculyr opacines sunuhiing metataee leson
The supertor vena eav 1 and snotaate vem forn
the nighe border of the superior medistitum
the shadow of the lacer aften mfringmg on the
nner aspect of the nghe upper lobe especnihy
of the patient 15 ot centered properhs

Diapirac

This muscle asches i e feaes the d e
of exch projectng mto 3 corcespondng bems
thorax at a hugher level an the righe thn on the
leftc The melusne heighe of the diphrigm
measured at the Jevel it reaches on the nght andc
near the spme This usuath corresponds to the
level of the tenth dorsal nb 0 sudresprrinon e
the biteral projection the antenor portin of
each Jeaf reaches the hugher level the posterior
portion mualung a sharp cune downward In
obese parsons especrdls one may hind 1 well
defined tnngular shadow ar one or the other
castophsemic angles more ofren the feft The
shadow has a rather soft densits and represents
an extrapericardial collectiun of far {n the hir
el projection the denwry cast by the pad of

315 seen to he anteriorhy adjacent to the ser
aum Such shadows are often a sourie of con
fusion requinng addimnnal diagnoste procedures
neluding 2 complete gastromrestnal sl
on and 2 banum enema to rule aut a prrastern
dnphragnatic heen a through the foramen of

“rgagm as well s congenital prrcasdial cases
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and drerticul:  Bronchoscopy and bronchug-
ripin mav abo be mdicated to rule vt carar-
nom

The postentor recess of the diphragm is quite
deep md accommodates severy hundred ce of
flurd m amonnt msufficient o be detecred m a
comventonal P- A chest st Teshould be noced
chae w feyulmonan pleural cffusion may
el tte t hugh duphragm Friedman coflecred
seventeen such cases in 4 rehitively shore tme
The mduction of a paeumoperitonenm 1s a use-
fut dignosac ard if the flurd 15 on the right side
Imutfing the stomach wath exrocarbonate or 3
Serdlers powder will accomphish the same pur
pose on the Jeft side

The sertebral poroon of the daphragm ss of
prrteudar interest becse this pase s prereed by
apeatg  through which prss e esophagus
anrta vema eng azvgos vem and thoracre duct,
wowell g the gy and sy mpathetic nerves The
driiphrigmaico eophigeat membrane and the
toone arachment of the pentuncum consurute a
vubnerable site for hntus herans . Banum evom-
woon for diphragmane hernet 5 mportant n
ceny gurramntesanal exannnwon The svmp
cams « t duphragmaoe huaeus hernpa mny sunulate
those of angtny pectorss galibladder diseise, duo
denal ulcer 1nd cwrenoma of the tenminal csopha
gus or eardiz of the suumach Unevphuned anemna
ind antrwctable cough may be caused by haatus
hurmt The frequent occurrence of a pleural ef-
tuston i a costophrenic sinws, as part of 2 svs
cemte dnease has been mentioned repertedls 1n
rhose pages

Occasionalhy there s noted a double contour
of the nght feaf of the diphragm more evident
n the lateral projecuon The bulge 15 due 1o
the pushing upward of 2 mass of ver and may
sumulare a tumor (Figure 49)  Richman and
Birry reporred four such cases two haing been
referred with a diagnosss of tumor and one with
thar of subdiaphragmince abscess One of the
pttents was subanrted to exploratory thoracot-
amy hefore the dugnoss was established  How -
cver a thoricotomy should rarchy be necessary
A duagnisne pneumopentoneum wall reveal a
Iner of ar berween duaphragm and Inver and
help clanfy the stmaton Other fearvres m the
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differential diagnosss of an abnornnally eleyaged
haphragm are discussed Chaprer 10

In the presence of advanced emphysema or
preumothoray, the msertion of the costal com
potients of the daphrigm are sometimes seen as
step-lihe irregulaninies The latter are brought oar
best m the mspiratory postnen  An uneven puyll
of the pericardial gaments may also produce
wregulartties of the muscle The duphrigm s
often fived at one or both cosral margmns by
pleuzal adhesions with ablitesation of the nor
mally clear costophrentc sinuses

MEebasTINUN

The medastinum and sts contenrs cast the
central shadow m the chest \ r1y The space 15
bounded mesilly by sternum, posteriorly, by
the spin¢ and below by the dizphragm  Prior to
the widespretd unlization of roentgenography
and thoracic surgery, the medustinum was a
relatively unexplored region But with the -
troduction of methods of precise locahization and
safe evploration, the medmsunum has assumed
constderable importance  Nonetheless, a differ-
ential diagnosss of disease within the space sull
presents many difficaltres

In the lateral projecuon, the one necessary
for proper delmeation of the space, the medias
unum 1s seen to consist of three compartments
t telation ta ws chuef contents the pericardial
sac and heart The anterior medizsunum 15 an
Mumnared space betw een the sternum and per
cardum and contamns the thymus or is re
mains, and the anteromesial projecnons of the
lungs This space also contams ly mph nades, fat
areolar tissue and branches of the smtersal mam
mary attery The major abnormalittes which
may affect the retrosoternal region or the an
tertor medistinum are tuberculoss of the chon
drosternal and chondrocostal junctions s hich
may gwe fise to cold abscesses of che chest wall
Tumors of the sternum or costal cartilages are
rare The anterior medsasunum 1 2150 the site of
intrathoracic substernal chyroid stmple enlarge
ments or neoplasms of the thymus gland nclud
g meduastinal lipomas dermotd cy sts and tera
toid tumors onginatng congemtal  rests
Tumors of lhmphic ongin mcluding  the

THE LUNG AS A \IIRROR OF SYSTEMIC DISEASE

1y mphomas, 1y mphosarcoma and Hodghw’s dis
ease, as well as ¢y stic cumors, are also mosr often
found 1 the anterior medistinum

The muddle meduastmum, the dense portion
of the space, contams the hearr and the pont of
ongin of the great blood vessels The phrenic
nerves run through this space The more mpor-
rant abnormalittes affecung the muddle medias-
unum are obvioush those assocrated with dis-
e1ses of the heart and major blood vessels

The posterior meduastmum, an Nummared
space between the heart and spme, contains the
trachea and mun bronehy, esophagus the tho
racic portion of the descending aorta, azy gos and
hemnzy gos vems, thotacic duct, vagt sympa-
thete and splanchmc nerves  Bronchiogeme
cysts are found ar pomnts of bifurcanon of the
trachea and major broncht The tracheobronch-
1al lvmph nodes occupy the angles betw een the
trachea and each bronchus the bronchopulmo
nary Iy mph nodes are found ar the root of each
tung These structures ate often the site of met-
astatic disewse This region 1s the favored site
of neurogenic tumors orignaung n spmal mter-
costal or sympathetic nerves

The regton immediarels above the aforemen-
uoned three compartments 1s the superior me-
drastinum - Anarormealls, the laccer les between
the manubrum sternt antenorly and the upper
four thoracic vertebrae posteniorly Bur mas-
much as the major structures occupymg chis
regton contnue mto the postenor medastintum,
the superior and posterior dnistons are, for prac
tcal purposes, considered as one The supenor
mednistmum contains the sorte arch and great
vessels, the mommate sems and supenor vend
cava, trachea, esophagus, thoracie duer, thy mus
as well as the phrenc, vagr wnd left recurrenc
nerves As mentioned, the superior mediastinum
15 2 frequent site of suppuration origmating 1t
the throat, spine and esophagus
Superior Venz Caval Obstruction

QObstrucnien of the supertor vena cava may
be found m association with malignane Jvmph-
onas  metastauc carcmoma ﬂﬂd D[ht‘.‘l" sy Srenmc

Giseases The magor causes of caval obstruction
ace aoruc gneurysms, bronch ogemic carcinoma
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(See legend on oppos se page)
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three lobes The left Jung his onc fissure divid
g the orgmn smto two lobes Quute often the
horizontal fissure dwading the upper ind nuddle
lobes 15 eather mcomplete or absenr w importint
constderition n the surgieal trettment of dierse
The patenchvma of the lung 1 charactenized
roentgenologically byt deficite weblung com
posed chiefly of vasculir elements The sttions
are densest m the mner and Jower lung fields The
transtuceney of the organs vares m us veruaal
phne 1¢  from hilus outward  \oderate em
physema accentuites the vasculir marl ings
vanced emphysemt obliterases them

Deelopmental Anomalies

There mnv be a congemital absence (aplisin)
of a lung (Figure 74 V) or varving degrees of de
fecone development (v poplisn) The roentgen
features which distinguish these condiions from
acquired disease are found 1 the frequent co
eustence of strucruril defects of the tradh
bronchi and blood vessels the svmmetrs of the
thoracic cage and the absence of b pertrophy of
the right side of the herrt [n 1990 Ingram and
co workers collected from the luerature the re
ports of fifty five proved cases of 1plasia of the
lung includmg sracen m which the dugnosis
was made durng hfc These myestigators re
ported two addittonal cases of apliay of the lung
diagnosed durmg Lfe In one 2 corraborimve
angiocardiographic examnanion reveiled 2 single
pulmenary grtery They nated that the condition
15 usually asvmpromanc and discovered accy
dentally It occurs more frequentls in males and
three times as often on the left side 15 on the right

Sutus Imersus and Broncl sectasis (hartagener s
Svndrome) In recent vears the elements of
bronchual obstruction 1nd mnfection have been
nghtly endowed with much greater importance
m the development of bronchicctass than the
possible factor of a congemital v cahness of the
Tesprratory tract In oceasional cases howeser

P
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bronchicctasis may be due to falure of bronchio
far camiization during embry ogenesis causing ar
rested development of coerespondmg broncho
p\l]ll\()“lr\ segments Instances ()f SItus 1Ny ersus
and bronchieceasss lend support to this belief
Although the assocrition of complete transpost
nion of the viscer1 with bronchiectasss was noted
prevsoushs  hartagener mn 1933 was the first to
pomt our the greer frequency of broncfuccrsis
with sinusizss 10 persons with situs mversus - Sieus
imersts oceurs m appronmately 1m 8 600 per
sons bronchiccrss i about 20 per cent of
persans wath situs v ersus

Rartagener s syndrome 15 an nherited ano
maly ind 15 often wsocnted with developmental
defects of other parts of the body  Olsen found
thr eleven of eighty five panients with stus m
versus hid congemtil anomilies of the heart
hyvdrocephalus imperforate anus  cleft palate
flaif thumb and sceessors digies Other myestt
gatars hnie also nated 1 lugh mcidence of con
gemerl nnlformations in wssoclation with Kar
tageners sindrome  The vast majorty  of
pittents with this condition re discovered in
fancy  Bergstromt and co worl ers reporeed a
famuly 1n which there occurred tmong six sib
lings two cases of transposition of viscera sinu
siis and bronchiectasis as well s other anomahies
and two of bronchiectisis withoue situs it ersus
These authors tibulated the reports of eighty
cases of Kartageners syndrome previoushy re
ported The followng 1s a classical example

Case 32 Male—Age 22

The pattent was admutted to the Morrisansa City
Hospital with fever chils and productive cough
The stors was that he had been treated smce 3 outh
for sinusitis  repeated seizures of bronchits and
bronchopneumonia  On a previous admisston to the
Mornisania Citv Hospital the patient was found to
have situs imverus Of interest 1 the famihy history
was the fact chat the patient s father who had died

Figure 73 Superir yena caval olstruction A (Upper left) Marked swell ng of face neck and chest en
gorgement of blood 1 essels of upper chest and shoulder B (Upper right) _Cons derable widening of superior

mediastinum  rounded masses extend ng into adjacent Jungs

scattered mfiltrations 1 pghe upper lobe C

(Lower left) After radiotherapy marhed reducrion 1n swelling of face and ncek  vascular pattern less promn

nent D (Loter wiglzs) Consderable decrease mn superior mediastnal dens ty

(Biopsy of dvmph node re

vealed mabgnant lymphoma
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A (Lefty Hi density obscur ng ent re left

Figure 74 Desell
hewich

x heart and med displ:

Y
d to the left (Ageness of lefe lung 1 an 1nfane also cervical spna

bifida on bronchoscopy only the left mamn bronchus was visualized broncho,
graphy faled to reveal 1odized ol
in the left bronchil cree ) B (Righr) Del cate line extending 1o the apscal pleura from a bulb:;u‘s cnd’ ac the

upper medsastinum giving appearance of an imverted comma

of tuberculosis four vears previously also had dex
trocardia

The physical chest x rav and laboratory findings
revealed a pneumonia m the right upper lobe In
addition the chest x ray showed a complete dextro
cardia (Figure 75A) The frontal sinuses were
rudmentary The ethmotds and mawullary sinuses
show ed marked opacification suggestive of evudate
Bronchography revealed extensive dilatation of the
broncht 1n both lower lobes more marked on the
left stde (Figure 7SB) The patient responded to
antibactersal treatment and was discharged to the
Chest Clinic with the plan that when the infection
cleared completely 1 might be feasible on some
future date fo treat the patient s bronchiectasis sur
gically

Azygos Lobe A farly frequent develop
mental anomaly 1 the findmg of a sphit upper
lobe The malformauon 1s due to an abnormal
position of the azygos vem dunng us embryo
logic development Instead of entering the su
pesior vena cava postenorly at the lus the
azy £os Vem runs laterally arches over and bisects

(Azygos lobe m 2 chuld }

the upper lobe The septum dwiding the lobe
consists of two layers of panetal pleera and wo
Iayers of visceral pleura since the azy gos ven hes
extrapleurally The vein hes at the base of the
septum  The roenegen appearance of the azy

gos lobe 1s featured by the presence at its lower
margm of a thin delicately curved bine extend
wg from the chest wall to the upper mediast

num The line ends m a rounded density mesially

the site of the azygos vein The appearance of
the Iine 15 likened to that of an inverted comma
(Figure 74B)

Fllis and Bruwer noted that on occasion the
azy gos vein may cast 3 shadow i the chest ¥ ray
which may be musinrerpreced as 3 medastinal
tumor Several mstances are cited where ex
ploratory thoracotomy had been carnied out n
which 2 medustinal shadow was actually due
to a dilated azygos ven Cases are 2lso on rec
ord of pneumomnia and tuberculosss hmted to the
azvgos lobe Lnlirgement of the density cast by
the azvgos ven mn be noted n Cases of su
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perior vent caval obstruction infenor vena caval
obstruction portal hy pertension and heart fail
ure

Inferior Accessory Lol es One m1y encounter
mferior accessory lobes which wppeir as areas
of increased densitv or allumunivon  depending
on the state of the pirenchyima Rigler and 1 nich
sen quote Schaffner who found at postmortem
cuamimition partially or entirely formed mfernor
accessory lobes 1n no less than 45 7 per cent of
210 hunun lungs  In the chest v rav the ter
lobar septum demarcanng an inferior accessir
lobe 15 scen 15 1 fine hinear shadow extendmg
from the medial portion of the duaphragm up
ward and mesully towrd the lulum  The dn
phragm mav show a trngular dempling ar the
pornt of ongm of the fissure

Broncho.ascular Anontihes  Of current inter
est 15 the occastonal finding of 1 so called mera
lobar sequestrauon of the lung  Pryvce and co
worhers deseribed eight examples ind Wymmn
and Eyler reported seven addinonal surgically
and pathologically proved cwes  Isolated case
reports have been publshed by others 1e would
seem that intrapulmonary sequestranion s not

—
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Figure 75 Case 32 Situs msersus and
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rare and will probably be encountered more
often once the condition 1s better recognized

Intralobar sequestration 1s associated with one
or more Abnormal artertes arising from the lower
thoracic or upper 1bdomunal aorta or some other
vessel  Such anomilous arteries have the syme
histologienl structure as the torta  contaming
arelinvely large amount of clastic ussue and be
g subject to atheromatous changes due to sys
temuc pressure varatons  Anomalous arteries
carrving owy genated blood from the aortr mu
enter normalls placed lung tssue n which case
they 1re miore commonly encountered on the
right side and mav be bilaseral The most com
mon site of ongm of anomalous pulmonary ar
terses 15 from the descending 1orta above the
level of the diaphragm and mn rehwtion to the 1n
ferior pulmonary ligiment

The ectopic mass of lung ussue does not usu
ally connect with the bronchial tree but s at
tached to 2 bhind bronchus  In case of the Itter
the sequestered mass 15 devoxd of carbon pig
ment The sequestered portion of leng may be
composed of normal ussue or may be bron
chicctauc or eystic: The mass may e within the

s synd

A (Lefty D soft

mfiltrat on m nght upper lobe B (Right) Bronchogram shows extensive bronchtectasts, more marhed on loft
ait contaning stomach is seen faintly beneath right leaf of diaphragm (N rays showed rudimencary frontal
s nuses and « pacificat on of ethmods and mawllary 5 nuses )
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Jower lober or adjacent to the Jeft lower lobe
At umes, the sequestered lobe or lung myy ap
pear as a giant ¢vst Accessory lobes, mn contra
distinction to mtralobar sequestrations, are en-
tirely separate from the parent mass and the sup
phving pulmonary artery and vems arise normally
from the llus  Lower nccessory lobes are some
times referred to as extralobar sequestranons A
congerutal diaphragmatic herma m1y cocusr Al
most muariably evtralobar sequestranions are
found on the left side, the mntralobar form may
be found on exther side
Bronchovascular  anomalies are  discovered
accidentally or as a result of svmptoms due to
secondary wnfection Infection 1s common m
wrralobar sequestration, the conditon often ap
peating 25 pulmonary abscess, empyema, sub
duphragmanc hetrua or bronchiectass It s
important to be aware of the eustence of intra
lobar sequestrations because i the resection of
such masses, the surgeon has to be on guard Jest
he cut the artery or arteries commumicatng with
the aorra A number of deaths hauve been re
porred 1s a result of such accidents
I have had under my observaton three pa-
nents wath mralobar sequestravons A man of
27 was found to have a large, oval, crrcumsernibed
densin showing several flmd levels m the region
of the left lower lober behind the heart A cyst
was suspecred, but ar operatton, performed by
Dr Aorns Rubm an mtralobar sequestration
was discovered ateached to 1 large artery which
had piesced the diaphragm The mass was ex
arsed successfully The second patient, a girl of
sicteen, was found to have a somew hat smalter

THE LUNG AS A MIRROR OF $)STEMIC DISEASE

Case 33 Male—Age27

The pattent became 1l 1n 1931, 1t the age of nine
years He was admitted to a hospital 1n North Caro
Ina 20d had 4 feft-sided thoracotomm and nb re
section for 2 presumed empyvema A dramng smus
remained bur the patent had no resparatory  diffi-
cultres and v 15 able to work at heavy manaa! labor
The patsent cleansed and dressed the thoracotomy
wound and remserted the dramage tube when
necessary  In 1940, the pattent came to New York
City 2nd entered 2 city hospital with che hope of
having the draming sinus esadicated At thus tune
the disease 1n the chest was ascribed to ‘an old
draming abscess of the left lower lobe, but the
possiblicy of an lated fyd horax
could not be excluded” A thoracoplasty w s done
and the 7th, 8th 9th and 10th nbs resected A vear
later the patient reentered the same hospital for 2
revision thoracoplasty and i 1945 he returned for
a third time and 2n addrtional attempt was made to
obliterate the presumed empyema space with a
Schede thoracoplasts  However, the patient was
feft with a farge wall defece  He went back te work
m a factory, carmng for the wound hrmself

When I saw the patent, 1 May, 1950, he had
shght unprodactive cough but otherwsse few svmp
toms referable to the chest Examunation reseafed
an underv esght Negro male wich cy anosis and club
ting of the fingers and toes There was a lrge
defect n the lefc lateral chest wall measuring 7 x 7
centsmeters (Figure 76C) The surrounding shin
was extensisely scarred as a result of presious operd
pons The wtenor of the defect shoned the pres-
ence of a ghstening membrane with numerous
ridges and trabeculations The membrane v as VeTy
fleuible and hernmated through the chest opening on
deep cough At the apex of the space, there was 3
small opentng which appeared to communicate with
b hus The der of the physical examma

rounded denstty ar the nght cardiophragmanc
angle In this case, an intralobar sequestration
was suspecred prior to the operauon and the
surgeon warned that he might encounter an ano
malous blood supply Thus proved to be the case
At operation an aberrint artery wis found onig
wating above the level of the diphragm The
mass was resected successfully and the panenc
made an uneventful recovery  Because of ses

eral unusual features assoctsted with the follow-
ing patient, a bref history of the case 15 worth

cmng

won was noncontnibutors The chest ¥ rav revealed
eneensie loss of bony thoray over the Jeft jower
chest due to previous thoracoplastic operations The
upper lobe was partly aerared The nght lung was
clear, the heart dssplaced to the night (Figure 76A)
The patent was admitted to the Mornsana Cy
Hospital on Mav 8, 1950 A congenutal cust of the
lung was suspected and operation advised At op
eration performed by Dr Mogos Rubin the lefe
tung was found attached to the perphers of the
large defect previoush described The defect was
nased along 1ts crreumference to permit detach
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ment from the chest wall The muscle Tivers were
then opencd along the hine of mesion and 1 long
sexment of the lowese mtice rb (Sch) resccted
subperiostenlly and the pleural eanity opened The
upper lobe was found to be free of adhestons The
lower lobe was completels replaced by a huge solt
un lung cvst which had been mursupahized The
enure fung was mobilized by the sepiravon ot the
lung cyst from 1ts thorzaic attachments

A pneamoncetomy was done by duduat lrga
tion of the pulmonary arters supenior and nferior
pulmonany vens  The bronchus was solwed
chimped and cur and the stump closed with a single
row of 0000 sk The stump was then covered with
adjacent pleura o aborrant arturies were found
orgrmanng from the tlorwcie aorty entcring the
cyst wall Both of these vewsel were ligated and
cut (Figure 76F)

In order to close the chest wall defect 1 thorace
plasty was performed mncluding segments of the
2nd 3rd and 4th nibs Part of the 2nd b was left
mract due to a congenutal fuston with the Ist b
aho because the paticnt s blood pressure bad drop
ped The soft tissues of the chest wall were then
mabilized postesiorly to the dorsal spine nd an
tenorh to the sternum It was possible to close the
decostalized thoracic cige escepe for 1 small defece

The postoperatine course was uneventful except
for an elevated temperature assocnted with 1
breakdown of the wound at the area of the previous
operations At that sice there was necrosis of the
shin which subsequently sloughed leavng 4 smnll
opering A drasng sinus persisted for about three
weehs and healed spontaneoush  Sutures were re
moved during the second week postoperatnehy and
the remander of the wound healed by primiry
umon 1 spite of the poor blood supply 1nd tension
at the suture Iine The panent did well and was dis
charged At first he nated ds spnea on exernion but
1t gradwally disapperred (Tigures 76B and D)

Interlobar Fissures

In considering the topogriphic anatoms of
the fissures, a distinction needs to be made be
tween the cadaveric and roen gen positons
Furthermore one has to tale mto considera
tion the fact that the chest v rav evposure 15
customanly made m mspiraon I achman has
drawn attention to the fact that the landmarks
2cquired at the drssection table are not neces
sanly applicable to the chest x ray He pomnts
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out, for cxample, thit the bifurcition of the
trachea 15 generally pliced at the level of the
intervertebral disc betw een the fourth and fifth
thoracic vertebra, but in the chest x r1y then m
the upnghe position the bifurcation ss consid-
cribly lowcr and undergoes shift with the respr
ratory cyvele

Brock has 1o drawn attention to the fact
that the surfice projections of the posions of
the mun meerlobar fissures, as generally taught,
are miceurate bemg grven at a hugher level than
1y acturthy the cise The nght mam fissure ends
at the costal pleura at least 4 em lower, or cor-
responding to the fifth nb near the verrebral
column rather than to the level of the third
thoracic spine and the fourth nb The fissure
follows the fifth nib untl 1ts costochondral junc-
tion and then slopes downward to the sieeth nb
The mnterlobar fissure of the left lung leaves the
vertebral column at a less definiee pomr ranging
from the level of the third to the fifth nibs slop-
ing more verucally downward to reach the level
of the seventh rib anteriorly

Because of the obhquity of the man fissures
nd resulting overlapping of lobes 1t 15 obssous
thar onlv lareral projections of the thoriy ean
show therr slope prosvided, of course, the fissures
re discermble The fissutes are importane struc
tures not only because they form the boundartes
of lobes but because they are porentral spaces for
flud The appearance of the lung margins at the
fissure junctions may give a clue as to the state
of the corucopleural !er of the organ a5 a
whole

The mamn mterlobar fissure of each lung ex
tends obliquels dov nv 2rd and forw ard from the
front of the vertebral column to the sternum
The maun fissure of the night lung gives off a
sccondary horizontal fissure mn the posterior axil-
Ly Ime which runs anteriorly and shightly up
ward seprraung the upper from the middle lobes
The position of the horzontal fissure can be
marl ed by a line drawn from the postertor anilla
at the level of the fifth rib or wterspace to the
fourth costal carnlage In the comentontl
postero antersor view the honzonral fissure 15
often found st the level of the third ind as low
s the fifth costal caruliges
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mdn el Jobes llow ing collater1l circulation of
air nd flud These mteralveolar pores play an
important role m the spread of disease

Many of the discases described in these pages
myohve pnmanly or chiefly the rerminil ridicles
of the lungs This applies not only to blood
borne diseases or disease of the vascular system
but also to pulmonary lesions assoctated with
metabolic, I perergrc, hematologic and other
disorders The svmptoms of anowas, often en
countered 1n these systemic diseases are fre
quenthy caused by an abveolar-caprllary bloch
meerfering with the cransfer of oy gen through
thickened alveolar membranes

BroncHi axp BRONCHOPULMONARY SEGVENTs

The mam bronchi anse m the trachea ar the
level of the fourth or fifth dorsal vertebrae, cor-
responding antertorhy to the sccond or third
costal cartilages The pomt of duision, the
carna 15 a promuinent ndge formed by fusion of
tracheal and bronchul cartlages LCach man
bronchus and 1ts subdnisions permeate the lung
m a tree hhe manner The musculature of the
bronchi consists of spiral and circular fibers
which allow a rhy thmic elongation 1nd widen
mg on inspiratton and contraction on espirtnon
The bronchial carulages disappear at the bron-
chioly, the latter bemg circulac tubes composed
of smaoth muscle bands

The nght maun bronchus, excepr for a shght
Jater1l deviation of sbout 25°, 1s almost a direct
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lefr upper lobe and the other, the Ingula A sec-
ond major branch supplies the left lower labe

Inasmuch as many pathologic processes affect
mutrally segments racher thin complete lybes
each of the latter 15 recognized as a compostte of
bronchopul, y seg A bronchopul
nary segment is an arez of lung supplied by a
relatnely constantly placed bronchus, the on-
fice of which 15 situated 1n 2 large lobar bron
chus md s visible to the bronchoscopust (Aramer
and Glass) In locahzing disease, the surgeon 15
particularly concerned with the segmental dis-
trbution of the bronchs and the projection of the
lateer on the surface of the chest A number of
attempts have beent made ro establish 2 bronclyal
nomenclature which can be used by broncho-
scopists, rocntgenologists mternasts and surg-
cons

The classificanion devsed by Jackson and Hu
ber, based on bronchoscaprc and anatomic stud-
tes, has been accepted as the official nomenclature
by a number of interested specualty groups The
principle artertes on each side are sdentified wich
the same nomenclature as that used for the bron-
chual The bronchopul y seg
cannor be considered as morphologic broncho-
vascular umts because of the frequency wich
which blood vessels traverse one segment to the
other Table § gives the nomenclature of the

TABLE 8

NouEncrATURE oF Tie Broveurie TREE anp Corarspononig
BRONCHOPLLMOVARY SEGMESTS

contmuation of the trachea This con
unuiry evplans the predilection of the nght
lower lobe to aspiration pneumonia and foreign
bady ladgement Possibly, too, the fact that most
1advs duals are mehned to sleep on the night side
15 also a factor The right mamn bronchus cxtends
for 2 short distance from the canna and gnes
rise at an angle of about 90° to an upper bron
chus supplying the night upper lobe The mun
channel (mntermediate bronchus) contiucs to 2
lower level at which pomt 1t gives off secondary
dwastons, at approvmacely the same lev el, tosup
ply the nuddie and Jower lobes The left man
bronchus gues off first one branch to the left
upper Jobe which immedarely divides sself meo
two, one supplying the upper diisson of che

& ght Lung I Lol Lung
Lo (Yo [ Somear | Lo [0 | smens
Ap cal Upper Lpper 11 | Apeal postenor
[l R R e M e | 12 Ao
3} Anwe
M dle 4 f Lat al Saper of
Med 3 Yed Tl ror

Lowee | 8 | Supeeor

7 | Med al basal
Ant ror hasal

g [ Lateral bel

10 basal

From Jachson and Huber Dis Clest 9319 1943

5| Sarereor
At od a bach
Lateral basat
Foterof basa

bronchml tree and corresponding bronchopul-
monary segments, According to the Jackson-
Huber classificaron (Figure 77)

The nght muddle lobe, hngula and the so-
pettor, also the basal segments of the lower lobes
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THL LUNG AS A MIRROR OF S$\STEMIC DISEASE

Figure 78 Dentonstration of shrunken bronchrectatic nght muddle lobe A& Irregular density i region of night
nuddle lobe B Lordonc projection shows eriangular density with 2 well denuarcated lower border (Conmtumred
on opposite pige)

-

Figure 78C (Upper lefr) Rught latersl projectton shows irregulac triangular densiey in region of right muddle

lobe D (Upper right) Rught lateral tomogram lateral secion  Aliddle lobe appears as a sharply tnangular

density  and somes hat quadrnilateral i E (Jov.er left) medial section F (Lower right) Bronchogram reveals

mddle lobe broncht moderately ectanc  distal bronchr are free of o1l entire muddle lobe appears dense and

cantracted  (Disease discovered acctdentally 1n a forty four year old male course featused by occasionat mutd
respiratory nfections ) (From Rubm and Rubin Dis Clest, 18123, 1990}
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with cavitation feft upper lobe A (Left) PA projection

Y
shows a faint annular shadow 1 left upper lobe partly obscured by overlymg nibs B (Right) Lordotic view
shows the lesion as a clear cut cav ¢y with a flud Jesel

Rorrcpnoorapim
Projection Techmiques

In the following pages the more mportane
projection  penetration nd contrast techniques
will be briefly defined o attempt w1l be made
to enter mto detasls because ths 1s not the pur
pose of thss bool

Postero Ameior Projection This 1s the con
ventional position taken by persons m mass  ray
survess as well a5 in the routime chest examina
uon The panent faces the cassette the tube stand
15 approumately sn feer to the rear The pa
tient 15 directed to tal e a breath and to hold i
while the exposure 1s made There are occastons
when n additional chest \ ray esposure 15 10di
cated i the expiratory phise of respiracon The
Iatter serves to d rate small p ho
races localized 1ress of obstructn e cmphy sema
paralysis of the duaphragm and hermtion of one
or mother of the weak spots of the medus
tinum  The amplitude of excurston of the dia
phragm and the degree of illammosity of the
lowi er lung fields m the mspiration and expiration
films provide a rough mdex of respiratory func

tion

Antero Posterior Projection This posttion
myv be more accommodaung to obese indri iduals
with protuberant abdomens also to women late
m pregnancy  Apprehenstve youngsters are of
ten photographed better by facing the camera

Lordosis Projection  The lordotic posttion
allows better visuzhization of the apical regions
of the lungs by dissoctating the cftvicles from the
upper aperture of the thoray (Figure 80) Rughe
nuddle lobe disease 15 also brought out better in
this projection because the fobe and fissures are
brought tangennally to the central ray

Lareral Progections This positson reycals the
meerlobar fissures and parts of the lung which
are poorly scenin the postero anterior projection
This applies especialls to the right msddle lobe
to the parmvertebral retrocardie and costo
phrenic smuses The contents of the medustinum
and the contour of the draphragm are also best
visualized m this projection

Oblijue Projectsons  Oblique views i the
antertor ar postertor posttions are helpful in vis
ualzing lower lobe discase (Figure 81) VWhen
the bronchr are filled with radiopaque substance
the nght and left antenior oblique projections

Jel. of the tracheol tial tree at

allow
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one situng But the preferable way of demon
stranng bronchicet s espeenily if the possibaliny
of surgcal treatment 15 under constderaion s to
have cach hung exammed separatehy in the pos
tero meersor lateral and oblique projecuons

Severil additional projecrion techniques are
natable for specific purposes  Chest v ravs mas
be obtaned with the prttent hng on the back
or side or 1n the Trendelenburg position by ¢l
g the tsble so thae the patients head 15 ar 2
Jower Jevel

Penetration Techniques Body Sectron Roent
genography

The Porter Buchy  diaphragm techmque s
used m chest \ rav eviminanons f b imole
ment 1s suspected or if a thichened plevra ar 2
thoracoplastic operanon present visualzation « f
underh tng structures (Figure 87) A wedeh

t

1

used 1s sectional genogeaphy (10
mography plamgraphy lammogriphy) By this
means one 1s able to study seral sections of a lung
with a2 mmmum of meerference of overlving
structures The prmeiple underhvng sectional
roentgenography 15 2 follows  the focal point of
the tube moses 1t one direction a5 the film motves
simultaneously 1 the opposite only the part of
the chest under exammation rema nmg constant
The result 15 a well defined central are1 sur
rounded by blurred shadows outstde the plane
The lungs mav be sectioned an the literal as well
15 1n the horrzontal planes  Sectional roentgen
ography finds important uses 1 delineating cat
ties or sohd masses major tracheobronchial ob
structions and ¢y stic spaces 1 the lungs or pleura
The procedure 1s espeenily useful m the exams
nation of patsents immeduately prior to rescctional
surgery as well as after thoracoplastic operations

Fgure 81 Demonstrar on of bronchiogeme cyst A ({eft) PA project n shows suggestion of rounded den
31y at tte nght border of the hearr B (Righr) Reght antcrior bl que project on reveals the denscy to be a
fare v ell ¢ reun serbed mass (At operat on 2 bronch ogen c cyst v as found which 1 as removed )
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Figure 82 Demonstration of cvst A (Left) No significant abnormaliies present m chest B (Rig7t) Bucky

shows ovosd density m lowermost portion of lung, adjacent to spne  (Ar operation a2 multlaculated bron

chtogenic ¢yst was found attached to left Jower lobe, and to fundus of stomach through a small defect 1 pos
tenior aspect of draphragmt removed successfully )

Contrast Techniques
D P horax and Pi P
nerzr The 1ntroduction of ur mto the pleural
cavity provides a contrast medum which helps
to offser any evsung pleural or pulmonary den
sty By separanng the two Iavers of the pleura
with air, one may deternune if the disease 1
w1thin the collapsed lung or m the pleura (Fig
are 83) 1f a pleural effusion 1s present, the fluid
s asprrated and replaced by air  Chest x ravs are
hen taken 1n vanous projections, mcluding lat-
ral recumbent posttions VVith mncreasing use of
sploratory  thoracotomy, the ndictions for
Itagnostic pneumothorax are becommg fewer
The introduction of ar mte the pertoneal casity
sermuts the visualizavon of structures in the imm
nediate viciniry of the diaphragm The proced-
tre 15 0C )} d: d m the diff 1
tagnosts of diaphragmatic hermia, eventraton or
hrentc nerve paralysis In the presence of as
stes, the replacement of asprrated flud by arr 1s
arncnlarly helpful and pracucally deverd of

o

danger The procedure permuts visualizanon of
the Iier, spleen and other organs and, occaston-
alhy, the demonstration of metastatic deposits m
the peritoneal caviny

Bairunz Meal  Thus procedure 1s mdicated in
the diagnosis of lesions of the medmstinum and
lower thoracic caviry which may be assocrated
with or confused with lesions of the esophagus,
stomach and the portions of the mtestmal tract
mmmeduately beneath the duphragm A barom
meal 1s helpful in delineating obscure retrocardiac
shadows, mcluding esophageal dnerticula, car
diospasm and duaphragmatic hernia (Figure 47)

Brouchography The mnsullation of a radi-
opaque medum mto the bronchi ss mdicated m
suspected bronchiectasss smce a defimtnve ding
nosis of this disease cannot be made on the bass
of the clinical findings or routine chest X rays
alone (Frgures 84 and 85) Bronchography s
also of value 1n marking our distorted or hinked
bronchr b h 1tary
s10ns betw een broncht and air cysts  Instllation
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of 1odized ol helps to localize communicauons
berween bronchr pleura and shan - Unul recently
10dized o1l was the medum geperally used but,
because of certun disads antages with this agent,
chieflv the retention of the todized ol 1 alicolt
for considerable lengths of time, an aqueous me
dium 15 now being employed with increasing fre
quency It 15 bey ond the scope of this discussion
to dilate on the indications, contraindications,
techmque and other aspects of bronchography
phy By rapidly lhng wto
an arm ven 25 to 35 cc of a 70 per cenr solution

P .
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of diodrast, and by taking chest  rays m rapid
succession, the large blood vessels and chambers
of the hearr are visnalzed (Fgore 65D) The
techruque of angrocardiography, perfected by
Robb and Stemberg has met with unnersal ac

ceptance in the study of cardsac dy namucs as well
as 1n dingnosis of discases of the chest Angio

cardtography 15 useful 1n delmeaung medrastinal
lesions, abnormalities of the supenor vena cava
especrally vena caval obstruction abo arterio

venous aneurysms of the lungs fibrothoray and
other diseases
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Pitfalls in Roentgen Diagnosis

Introduction

"HE “~omar” chest ¥ rav reveals Jung mark
s which fall withmn a range of conficurations
1ch asmay be encountered 1n persans of the same
ze, sex, etc. In the individual case however
hat mav appear as an mnocuous looking leston
1 one mav connote sertous disease i another A
ston m the apex of a lung of an elderly whire
erson 15 apt to be considered of mmor agmh

cance. \ amilbar Jesion 1n 2 v oune Puerto Rican
s more lilelh to represent acuve or potentull
acue pulmenan tuberculons, \What may appear
as mereased bronchovascular markings m one
mav ndicare m another an earh stage of sitcoss
or chrome pasne congesnon or sarcoidosis of
sclerodermatous changes depending on the occu
pauon history, chinical and Laborators findings

The "Normal * Chest

The normal chest allows for connderable
eviation from the norm before 1t falls within the
ealm of distncth abnormal depending on manmy
actors techrucal as well as non techmel A
hest exposure tahen of a cnme child or of 1
erson v ho does not tahe a full breath may hne
he earmarhs of an abnormal chest \ rav unless
ne s anare of the condinons under which the
sposure was made Although the borderlind
etween the normal and abnormal s nor wide
rom a roentgenological standpomt 1t becomes
acreasingly so as more facts are hnown of the
serson s sex occupanon phvsical evinumation
ustory and laboratory findings and espeenlly
f one has some 1dea of whar one 15 loohing for
The physician w ho looks at a film for what
ver stmay reveal may see lirtle, one interested in
speaific disease or detail as suggested by the
ustory and symptoms, may see a grear desl
[he film 15 then no longer a composite of w hires
nd blacks but a delicate portrmr possessing mny
qne shadings  Undoubtedly  there 1s a conaider-
1ble element of error 1f one attempts to sce more
han what meets the eve Bur the fict that the
expenenced radiologist 1s constanth wshmg for
fuller briefing on the clinteal findings proyes that

when a phvsicuan wath a backgeound of mforma
non of 3 parucular case looks tnro a film the pic
ture 1 apt to be most revealing In other s ords,2
chest \ rav preferably semal \ ravs are much
more mformatne if one suspects the presence
of 4 certain dineise than if one 15 smph 013
hshung expediion This 1s the reason Ty mass
chest \ ry survevs can only serve as 4 MEans of
screemng Ihrge nunibers of persons with the we
of detccung lestons which after further stud es
mu or mn nor turn out to be climeally swoufi
cne
The recogmition of an abnormal chest ¥ rﬂ;
miolies 1 complex mental process which wit
evpenience 16 reduced to 2 smple routne One
notes immedinel, whether the disease affects

pruminly the themeie ¢ige or the soft structurts
4 essels

mcluding the hearr and major bloot by
mednstinum  pleural caviry or lungs If che
he changes 3P~

m the lungs one notes whether ¢
peir to mvohe prmanly the
or the vascular system  Although
4 clear cut differentanion of the $anovs C:::
ponents entering to the pathologic process -
not be made a basic pattern 15 often ﬂPP“‘a“
One tihes mto consideration the $72€ Joeat

eolar porton
1n mam €35
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onfigurauon, manner of dispersion and the
ualiearn ¢ charactenstics of the nfiltrations One
wde of the chest 15 comptred wich the other In
he presence of umlateral discise, one notes the
position of the medusunum and tracher, the
veart, the diaphragm, m facr, all visible struc-
mres The previous chapter deale at greater

257

length with this phase of the subjecr For the
moment, we arc concerned chuefiy with the
Iimitations of the chest ¥ ray and the sources of
pseudopathological shadows Obuously an ap

preciation of the sources of error of chest roent-
genography 1s 2 prerequisite for a proper evalua

tron of its relabiliy

Putfalls 1n Diagnosts

The accuracs of chest roentgenography s de
termined by a number of vanables those due to
(1) fatlure of the chest x-ray fo remster discase,

ntnnsic errors’ , (2) discrepancies i film meer
pretanion on the part of evimmners W hich may
give nise to ‘subjecnve errors, and (3) fmlure
of the chest x ray to record detarls with sufficrent
clinny or the presence of artcfacts i the film
wiich may be mustakenly ascribed to pathologic
changes, lerding to * inherent crrors i diagnosis

Intrinsic Errors

One or more of several factors may be resport
sible for the obtamnment of 2 normal chest \ ray
1 the presence of disease, with due regard to the
many components w hich enter mto the so called
‘normal chest These arc (1) the tne 1t takes
for certan disease processes to evolic to a state
where they are discermble roentgenologrcally,
(2) the size, mumber and, possibly degree of
opacity which discase processes must ateain be
fore they can register roentgenologicalls and
(3) the site of the disease

Latent Period 1n Roentgen Diagnosts

There arc conditons affecting the lungs
and appendages which cause roentgenographic
changes almost immeduately or within a few
hours, 1f chest x rays are tahen with sufficient
frequency The conditsons mclude wcute pulmo-
mary edema acute bactersal pneumomz massiie
atelectasts, as well as chest mures The rocnr
genographic changes may precede symptoms and
signs, as a rule, they follow the roentgenographic
changes in rapid order Time 1 such stances,
ss usually not 2 dectsiv e factor 1n diagnosss sofar
as roentgenography 15 concerned  On the other
hand there are discases which my require days,
weehs and even months to make therr roentgeno-

graphic appezrance, an mterval termed by Brails-
ford, the latent negatne radtographic period ™
In view of the fact that symptoms and signs
many such diseascs are often laching especially 1
the tutnal stages, the delay 1n the appearance of
abnormal changes mn the chest ¥ ray 15 a serous
handrcap

Rigler and Exner found that between the time
of occurrence of the pnmary tuberculosts nfec-
von and the app of roentgenograph:
changes, 2 mmmum latent peniod of from three
to sic months clapses The particular study was
made on nurses 1 training 1 whom 1t was posst
ble to determine the ime of infection by noung
the change mn shin sensitnity from tuberculin
negative to positne  In a sumilar study, but utihiz
g comparatrie chiest x rays alone, Lourn found
the average time berween “negatne’ and ‘ posi-
tne® films to be five months Obviously, the
mntersal depends on whether or not one 15 dealing
with 2 primary nfecrion, which holds true for
mmany student nurses, or remnfection tuberculosis
The latrer tahes less time to evolve because the
element of hy persensitnity, the Koch phenom
enon, comes mto play Furthermore, much de-
pends on the frequency and intensity of infection
In any event, a varable period of latency occurs
between infection and disease in tuberculosis dur
g which interval the chest x ray may fail to
reveal abnormal changes In suspected tubercu-
losis the factor of latency must therefore be
tahen into consderation m evaluating negame
fitms, especially mn dealing with nurses, physt
cians hospital personnel and others who may be
heavily exposed to tubercle baaille The sewng
problem of tuberculosis developing in members
of the Armed Forcesshortly after induction, dur-
mg the recent \World War, in spite of negamne
premduction chest x rays, was due n many
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stances to faulure to take mto consideration the
factor of latenes i the evolunon of the disease

Number and Size of Infiltrations

In the normal chest v ray of a young per
son only the large blood vessels chiefly the pul
monary artery and ws mayor duisons are vimble
The vascular marhings gie the lungs a web hhe
appearance Wit age there 15 2 varble degree
of perthranclual and perivascular accentuation of
markings The stnngy striattons are due to prom
mence of the accompanymg lymphatics as a
result of chrome irntaton and low grade mfec
ttons The smallest unit of the hung the pnmary
fobule consstng of termmal bronchwle ar
ducts alveol and supplying blood and hmph
vessels do not cast shadows unless chey are dis
eased

Wilham Snow \ller estimated that from 50
to 750 anaromtc units are present m a secondary
lobule the latter measurmg from 15 w0 5 em
m duameter  Since m the uswal mstance of m
flammatory reaction it s necessary to have m
volvement of one or more secondary lobules for
roentgenographic portraval 1t 1s evident that dis
ease of appreciable size has to be present before
it can be visualized grossly This fearare 15 ex
emplified m the evolution of mihary tubercles
Although the lungs possess 1 dual blood supply
and are sdeally placed co murrar a hemarogenous
dsssemsnation of foor the chest ¥ ray may fal
to reveal milary deposius  Roentgenographic
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death 1f the majoricty of the tubercles were over
! mm i duameter and thewr number § to 20
per cm  In the roentgenologically  pegatne
group the tubercles were mostly under 05 mm
wide and therr numbers ranged from 1 to 6 per
cm? These mvesngarors found no direct rels
uonship betw een the histological structure of the
tubercle and 1ts roentgenological portrayal Most
observers hold sumlar views alchough st would
seent offhand that the harder the tubercle
(one contammng 2 predominance of fibroplasue
clements and collagen uissue) the more easth 1
should be discermble espeerally smee calesficason
ncreases with maruration of the tubercle Studies
by Bloch mndicate that the presence of calerum
salts 1n 2 tubercle 15 not a rehable mdex of us
roenigen vsibthty  He found thar Jestons con
taming considerable amounts of calowm may
possess a Jower roentgen density than noncales
fied putmonary foc

Memnsuane neoplastic deposs may lilewise es
cape roentgenological detection unless the mds
vidual foct are of apprecuble size and number
Fairly large metastatic Jesions may beanvisble A
paent with m  alveolar cell carcinoma was
exarmned at autopsy at the Bronx \lunteipal Hos
pital Center and the lungs revealed farly large
metastatic depostes which did not regsster 10 2
recently tahen chest ¥ ray  On the whole metas
tanic focr because of thesr uneven size and dis
tnbunon are recogniced casily and at a faly
early stage of development Surpnsingly Lee
found n the lungs of thirty pauents

evidence of mlury toberculosis is ed1m
only one third of pattents whose lungs reveal
tubercles at autopsy Of course m mans i
stances such tubercles represent ternumat seed
ings [t 15 well to pome out that generalzed
mlary tuberculosis 15 not necessartly a disease of
mfancy and chidhood Fhe disease may occur
at any age and 18 not at all mfrequent 10 mdvadn
als of advanced vears

One of the major reasons why the lungs may
fail to disclose m the chest < ras the characterss
nc symmetric dispersion of tubercles i muhary
tuberculosss 1s becanse the foct have to reach a
certam size and number before they are vmble
1n the roemgenogram Emery aud Lorber found
chiest \ rays poswnne  wihm tho weehs of

of a total of sesents mume exammed at autopsy
m whom chest % rays teken within three weehs
of death had faled to disclose the pulmonary
deposits

Y ith the mtroduction of body section roent
genography and with meresing use of excistonal
surgery tf € frequent farhure aof the routme chest
<oy to reveal discase has been foreefully
branght to the atentton of rthose engaged 1n the
dngnosis and treatment of pulmonary  diseases
especially tuberculosss At best the chest ¥ ray
chows only the major focus of an aggregate of
small foos Consohdations of appreciable sive
s be missed i cons entianaf chest ¥ rays This
apphies also to cavies Lxamnaton of surg
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seally evcwsed mbercwlons fung tissue almost
mvarably shows much more disease than 1s re-
vealed in chest v-ray s taken shortly before opera
ron W har appear to be shight changes may be
quire deceptive

Tt 1s well to point out that not all anaulac rare
factions seen 1 conventsonal chest x ravs, or
even secional <-Tavs, represent chities an the
lang In 2 recent comparame study of chest
< rays and excised Jobes or lungs done ar Seton
Hospiril 1o be referred to liter many specimens
were found which faded to show cavitanon al
though strongly suspected on the bs of the
chest x ray findings  An wrregular group of tu
bereatons foer accompamed by regronal emphs -
sem may simulate mntrapulmonary enanes With
the mtroduction of specific antibictersal agents
m the treatment of tubereulosss, it has become
fecessary fo reorient one’s thinbung regarding
roentgenological mosphologieal equinalenss A
tuberculous process undergomng healing under
the effects of anubacteral ereatment and m due
nume resecred, no longer reveals the tvpe of
pathological changes one has been accustomed to
see at autopsy and upon which roentgen mter
pretation had been bised m previous sy ears

Site of Disease

The portions of the lungs which offer the
most difficulies i roentgen mterprefation of
disease are che bronchy, the corncoplearal liver,
the vascular and periascular tssues Towever
the phy stcian’s attention 15 often drected to these
possible sites of nvolsentens by symptoms and
physical signs Cough and vamable degrees
of evpectoranon occastonalh, hemoptssis and
wheezing rales, feature bronchil discase A lo
calized wheeze uften accompanies bronchial ob
strucyon  Chest pamn and frction rub often
accompimy pleural diserse  In additton there are
sanous diagnostic means avarlable to supplement
foutine roentgenography

In the presence of parnal bronchuat obstruc
flon, 1 chest X ray tahen in complere expiration
ma\ reveal a Yocahized area of hy perill
due o localzed emphysenn  Following com
Plete occlusion of the bronchus there 15 atelec-
tasss of the myohved bronchopulmonars segment
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In the presence of mfecnion distal to the bron-
chual obstruction, and the development of lung
abscess, the rapid changes 1 seral chest x-rass
may be quite strthing Secnional roentgenog-
raphy n fronal, lateral and, ac times eccentric
phines ss 1 useful md m diagnosts of pulmenary
wberculosts, bronchrogenic neoplasus and other
condstions

The mtettor of the mamn bronchs mav be ex-
amuned bronchoscopeally and, ar the same time,
specuntens obtaned for bactenological and ¢y to-
logical stuches  Bronchography s 1 valuable
means of sisuahizmg the smaller radicles of che
bronchr in suspected bronclual obstruction as
well as m bronchiectass  But one must be on
guard 1n using todwed ol 1n the presence of a
bronchuat bloch fest the of be retamed and meiee
1 foreign body reacuon The cutrent use of a
quickly absorhable radiopaque substance m wa-
tery solupen 15 supentor although shghtly tmore
rrritane and the contrast not as defimstive

Discase concentrated at the peniphery of the
lung s rarely diagnosable duning bfe although
such svolement occurs durmg the evolutson
of 2 number of condmons notsbls b mphohe-

b losts and car at £

there 15 an exudate 1n the pleural cavies and dif-
fuse reticulation of the lungs, especially along the
interlobar fissures one may suspect assocated
corucopleyral wiohement It mmght Le men
naned ¢ this pont that Rugler has shown thar m
the average adult chest as much av 300 cc of
fluid may be present and be unrecognized m
the conventional postero antertor chest x-ray
Lven in the lateral projecrion this amount of
flurd may not be clearly wsble Chest x rays
tahen with the patent m the lateral recumnbent
position wll reveal free fimd in amounts as Jow
as 100 cc

Imolvement of the pulmonary bload vessels,
with mmor degrees of parenchymal discase de-
monstrable grossly, may mamfest wsel€ (1) m
afteration of the walls of the blood vessels as
syphilis areer or septic p L (2
1 vasculir engorgement, cardierenal disease, hy -
perergic staces of s 4 result of toue swntmon of
one ¢y pe or another, and (3) 1 obstructn e phe-
nomen1 duc to thrombasis or embeolism of larger
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blood vessels or endareeritic occlusne changes of
smaller blood vessels Sudden occlusion of 2
mam pulmonary artery by embolism without in-
farction may reveal sself roentgenologically
an increased transparency of the mvolved lung
segment as a result of the disappearance of the
normal vascular pattern by ischemia (Wester-
mark)  As a rule, symptoms and signs of anova
as well as other evidence of cardiopulmonary n
sufficiency are present to draw the physician’s
attention to the possible mi olvement of the pul
monary blood vessels

Daffuse intersttial fibrosis of the lungs, almost
mmvariably assocated with varable degrees of
alveolar wall thichening, as well as condiions
assocsated with vascular and pern ascular changes
characterize a number of systemic diseases The
structural alterations are usually not demon
strable roentgenologically unless pronounced An
assoczared hy penllummation of the lung paren-
chvma tends to obscure the fine nodulavons i
the chest \ rav - A number of systerc diseases
previously described, manfest themsehes i this
ty pe of ussue reaction m the lungs

SusjectinE Errors

Since roentgenography 15 not an exact scrence,
1t 15 not surprising thar discrepancies should arise
1 the mterpretation of chest « rays aot anly be
tween readers but also by the same reader on
reviewng the same films In addition to faulty
judgment, sources of error he i fatigue and
Iack of concentrauon on the part of the exam
mer Statistical studes by Yerushalmy and his
co workers have served to cmphasize the m
portant role played by the, so called ®persenal
equanon’ of the examiner There 15 a large field
of ster indnvidual as well as et wdndual dis
agreement These mvestigators found that, 1n
some mnstances as much as 20 per cent of the films
read posirve for tuberculosis by one reader
was read negame’ by another

Although differences 1n readers background
and evperience may explam m part the vama-
tions 1 roentgenographic merpretations, they
do not account for the fact that the same indi
tdual may disagree with humself i revien ng the
same films In an example cited by ¥ erushalmy,

the first reading revealed fifty nine films “post
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tve” for tuberculosss, on the second reading 7
per cent of these were found *negatne * and an
additional 3 per cent “essentially negatne” On
another occasion the same physician read sev
enty eight cases “posine” for tubercvloss of
which 29 per cent had been “egatine’ on the
first reading and an additional 29 per cent ‘essen
ually negatne ”

In another mvestigation, the field of disagree-
ment wJis even more Mmpressne The particular
study dealr wath an evaluanon of the role of
serial chest ¥ rays in esttmaung the progress of
disease i patrents with pulmonary tuberculosis
From this study it appeared that the radiologusts
on the panel were more consistent 1n ther inter-
pretation than were the chest specialists The
latter in thewr mtwane attempt to read mto the
film were ‘more mchned ro observe improve
ment i two films than were the radiologists,
while the latter v ere more likely to diagnose sta-
bility 1n the film pair than were the chest special
ssts In other words, not knowing the chmeal
status of the pawent, the radiologist 1s apt to
take 2 noncommural attitude yn questionable cases,
the phy sician, accustomed to view the film from
a clinical standpornt, 15 mnchned to take more
liberttes 1n interpretation

Objecuwiry on the part of the reader may be
carrted to an extreme It 15 common eapenence
that although no sigmificant changes may be dis
cermible m chest \ rays taken at short intertals,
one often finds sigmficant degrees of smprove
ment or detersoranon when one reviews a series
of chest x-rays taken over an appreciable perod
espectally of one 15 fortified vith Lnowledge of
the clinical course of the disease In reviewsng
the progress of a case 1t 15 essential to examne the
first avadable chest  rays as well as the most
recent ones

The studies previously cited by Yerushaltmy
and hss co worhers were undertaken prmanly to
test the relability of roentgenographic mterpre
tatton 1 mass chest x-ray surveys As was men
tioned previously, such mass suri€)s simply
serve to orient the evaminer as to the need of
additional exarmnations i parncular cases The
studies demonstrate the fallacy of considersng a
chest ~ ray self sufficient They also sene to
emphasze the importance of having at Jeast two
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independent readings made 1n the conduct of
mass chest \-ray surieys

Clayson and co workers myesngated the rela
e value of mmature (70 mm ) films and large
films m the roentgenological diagnosis of pul-
monary tuberculosis They found that * withm
reader” vamabihiry (mnconsistency 1n readings re
gardless of “truth™), was nearly as grear with
large films as with small films “Between reader’
\arability was, 1f any thing, greater on large films
than on small films Accuraey (agreement with
*truth”) was better 1n readmgs of large films but
even on Large films readings, loss of genumne cases
was considerable These imvestigators found that
accuracy decreased when attempts at ncreased
precsion of diagnosis were made, and was es
pecally low 1n attempted diagnoses of actiiny
of lesions  Simitar conclusions were reiched by
Newell and co worhers with respect to qualita
tve description of disease

In an attempr to measure the relabiiy and
vahdity of roentgenographic dignosis in the
field of tuberculosis, n order to arnve at a prac
tical descriptne classification of pul le
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tonal surgery at Seton Hospital, Kothars, Shah
and I attempted to compare the chest x ray find-
ings plus w hates er nformation could be obramed
from the clinical, bacteriological and broncho-
scopic findings and the pathology of the excised
spectmen This correlative study was applied
wath special reference to the presence or absence
of caviry and to the presence or absence of tu
berculosis of small broncln The evistence of the
latter 15 often characterized by a trangular dis
tribution of lmear marlangs and contraction of
the mvolved segment or lobe Tt might be added,
that with respect to the diagnosis of endobron
chial ruberculosis, constderable weight was
placed on bronchoscopic and bactenological
findings
The results were quite mstructrve In 82 spect
mens n which ‘ gross” cavitation was found n
the specimen, the presence of antra was sus
pected n sixty seven (82 per cent), n 102 speci-
mens 1 which “gross” cavitation was nor found
(some had small, blocked cavities and, so called,
tuberculomas), cavitation had been suspected
1 lly 1 twenty (20 per cent) In other

sions as seen on the roenigenogram Newell,
Chamberlain and Rigler restudied the problem
from various angles including the extent of the
dusease, qualitative description of the pathologic
process and an esumation of activity  They
came to the conclusion that a classification of
possible tuberculous pulmonary lesions, on the
basis of roentgenographic appearances, 15 not
sery reliable They found hitcle to choose among
three approaches to the problem  (a) an objec
fve description of the lesion, (b) a quast pathe-
logic classification, and (c) a subjectiy e judgment
of actvity Al were less relable than the classifi
¢ation of extent of disease 1n common use (mni-
mal, moderately advanced, far advanced) These
nvestigators concluded that a subjective (intut
tve) judgment of activity appeared to be abour
4s reliable as 15 a description and classification of
the objectrve appearance of the lesion on the
film But 1 spite of thewr expersence, they stull
felt convinced that the qualitatve appearince of
2 lesion, as seen on a chest film, must have chaical
significance

In a study of 190 patients with pulmonary tu
berculosis who had been treated with resec

words, n approximately 20 per cent of tubercu-
lous cavities, the diagnosis was mcorrect, false
positive results being obtamed as often as false
negative results A recent study by Mayock and
co workers revealed simlar results In ten of
eleven lung specimens removed surgically from
patents with tuberculosss, areas of translucency
were produced by lesions which were filled with
solid or hquid caseous matersal These areas stmu-
lated cavitation or localized emphy sema on stand-
ard chest @ rays These investigators suggest that
the development of these areas of translucency
may result from a physiochemical change n
caseous or necrotic tissue, possibly due to a lipid
type of degeneranion
In the d of endob hial tul 1

m which a subjectne factor plays a partcularly
important role, the accuracy of suspicion was
approwmately the same as that applied to cavia-
non In 102 specimens 1n which significant de-
grees of tuberculosis were found m the small
bronchy, the presence of such mnvolvement was
suspected m eighty-three (82 per cent) How
ever, endobronchial tuberculosis was present m
mineteen of ninety specimens (21 per cent) n
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which the disease had not been suspected clinic-
ally It would seem therefore, that 1n the inter-
pretavon of chest \ rays msofar as 1t apples to
pulmonary tuberculosss, with or without cavita
tion or endobronchial disease, there 1s consider-
able room for error

InHERENT LRRORS

In addinton to the many techntcal factors m
volved m the exposure and processing of the
a ray film and which may spell the difference
betw een a readable and an unreadable product,
there may be encountered abnormal shadows of
wmcreased density caused by artefacts, some easily
recognized, others gning rise to mismterprera
ton Morgan and co workers 1lso Hefhe, hate
drawn speeal attention to some of these * nher-
ent errors " Arnficral shadows may be caused
by pins, medals, nechlaces, buttons and other
opaque substances Such objects are frequentls
encountered 1 chest x rays taken n mass sor
veys of persons wearmng part of their clothing
during the exposure The evpertenced reader
soon learns to discount these pseudopathological
shadows In hospital practice artificral chest
shadows are also often encountered n patents
with heavy dressings fixed by adhesne tape
These extrancous shadows are distmgusshed by
the fact that they extend beyond the confines

of the lung felds Sources of error may be en
countered 1f one fails to have hatr beads pinned
up or to recognize and make note of obvious
chest deformines such as Ly phosts, scolioss, pec
tus excavatus and ather abnormalities

One has to be on guard agamnst arcefacts ot
pseudopathological shadows because their misin-
terpretation may be a source of much angush to
the patient and embarrassment to the physican
T have 1n mind instances of persons w ho hase had
rontine chest x-rays and who were told to sec
therr physician because of some abnormahties
found The wutial chest \ ray may show oprat
ties which depending on their location and che
age of the patient, may be suggestive of tubercu
losis, neoplasm or some other disease Retake
films may fad to demonstrate these opacittes The
ongnal film, when carefully exammed may
show the ‘abnormal * markings to be due either
to pressure matks” or uneven emulsification of
the film or falure to recognize an artefact of one
cause or another But ornce a person 1s told that
an abnormal shadow 1s present mn the chest x 1ay,
especually after an examnation mn a cancer detec
tion or tuberculosts chinsc 1t takes a grear deal of
persuasion on the part of the physicran, often
several phy sicians, before the pauent’s anwery 15
reheved
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Chaprer 16

Laboratory and Exploratory Aids

Introduction

The preceding chapters referred briefly to cer
tam laboratory tests commonly employed m the
diagnosss of systemyc diseases which may be asso
cuted wuh pulmonary lestans The followng
will deal with laborarory diagnoss from the
viewpowne of the pulmonary lesions themseclves
In the differential diagnosis of such Jesions, labo
racary tests are utthized to help idenufy the
causatne agent, 1f posstble But, masmuch as the
determnagion of the cause may be quite difficuls,
the laboratory 1s used for a broader surtey than
mught be deemed necessary under ordmary cir-
cumstances At best, the laboratory findmgs
have ca be evaluated m the bght of the chnical
picture as 3 whole

T the differentnl diagnosis of diffuse pulmo-
nary lesions the cvammanon of the sputum,
blood, urme and body fluds serves to direct
attentian to the existence of a generalized dis
wurbance The results of such tests are seldom
conclusive because the Jaboratory findings vary

Examnation

BACTERIOLOGICAL Finpi™es

The discorery of a pulmonary lesion i a pa
went with a systermc disease or, for that matrer,
under any cireumstances calls for a careful bae
teriologrcal examination of the sputum for acsd
fast bacilt and other organisms  Although the
sputum findmngs seldom permit of a specific duag
nosis, negatie results are of conaiderable value
1n ruling out a number of conditions w luch may
closely simulate the ©ype of pulmonan estons
under s esnganon

at different stages of a disease and the results are
more apt to apply to a related group of disorders
than to a single one Ths fearure applies espect-
allv to the collagen and hy perergic groups of dis
eases and, to varuble degrees, to most of the
conditions described m these pages To estabhsh
the presence of a specific abnormality , one has 1
depend on the examnanon of tssues obtuned
from ly mph nodes, shin, bone marrow, Iner and
other parts of the body In the absence of de
monstrable pathologic changes m the organs and
tissues mentioned, 1 may be necessary to resost
to fung biopsy and, occastonally, to exploratory
thoracotomy  Lven these may not provde the
final answer for the reason that pulmonary le
sions accurring 1n a protracted Hlness, are often
transwtory phenomena un an undulant disease and
the time of appearance of various organ and vs
sue 1y olvements may have to avarw fusther de
1elopments

of the Sputum
Eraxunatiov ror Tuseacee Bacirr 4
Orner BacTeria

The evamunatior of the spurum for tubercle
baoslh 15 of prime wnportance since pulmonary
ruberculoss enters meo the differential diagnosis
of pracncally every discase which may affect
the langs and appendages Unal recently, ane
could subscribe, with few reseriations, to the
t that the di raon of acid fast

bacitt in the sputum or gastac ¥ astuags of a p1
nt with roentgenologically demonstrable pul

el

1284)
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monan disease 1ndicates getne pulmonary tuber
-ulosts V% ath almost equal assurance, one could
tate that falture to find aaid fast bacillh on re
pested examinanons rules our the presence of
setnve pulmonary tuberculosis These ex catbedra
pronouncements are no longer tenable Under
the effects of streptom) cin, 1soniazid and ses eral
of the other losis agents 1y
in use today, there is early suppression of growth
of the tubercle baciltus The organsms may be
seen 10 smear bue they may faid ro grow our w
culture and, s a result of loss of virulence, the
bacilh may be meapable of infecting suscepuble
ammals It 15 now realized that actnve pulmo
nars tuberculoss m1 be assocrired with  nega
e’ sputum or gastric washings and mascme
tuberculosis, with “posine ’ sputum contamng
nonvirvlent tubercle bacith

A pressing 1ssue, at the moment, are ™o phe
nomena which the phyaician has to be prepared
to encounter 1n pulmonars tuberculoss, exther a5
anewly acquired disease or as a comphicaton of
an exsting wlment It 15 a matter of common
knowledge that pulmonary tuberculosis mas
complicate malignant neoplasms, the Iy mphomas
espeenlly Hodghin's disease bronchnl asthma
dissemunated lupus  ery thematosus — sarcodosss
and several of the other dweases described n
these pages W har 1s nor generally known s the
fact that prolonged use of steroid hormones
currently being employed i the trcatment of
these conditsons, 15 assocuared sith the added
danger of an putbreak of an acute pneumoma
nontuberculous as well as tuberculous which
msy nor become immediately apparent hecause
of the mashing effect of ACTH and cortisone on
mfection Steroid therapy 15 known to suppress
acute snflammanon, mhibir repar and ncrease
blood coagulabality These factors favor the de
velopment of “slent™ pneumonias vatd thes
reach explosiv e stages

The number of patients developmg acute bac
tenal and fungous infections of the lungs, also
caseous and malary ruberculosss, under the effects
of steroid therapy, 15 ncreasing In s1ew of this

265

tients under sterord treatment for diseases which
are hnown to be frequent precursors of pulmo

narv tuberculosts, espectally 1f the lungs reveal
whatmay appeir tobemacnve foer By the same
tohen, panents under prolonged sterord treat

ment for rheumatord arthritis and other diseases
should have frequent chest x-rays to make cer-
tan that the lungs do not become the seat of
silent infections

Exaninatiov For Funct, ParastTEs
AND OTHER ABNORAIAL AGENTS

The sy sterme diseases which may be associated
with diffuse mtersunal pulmonary lesions, or
with dissemunited focr of bronchopneumona or
caletheanon, often bring to mund the possible
presence of a fungous infection The latter may
be a complicating factor as a result of prolonged
use of antibiotics or sterord therapy which many
pitients with pulmonary diseases of the ty pes
under constderation are apt to recene The
more common fungous nfections which may
iffect the lungs of human beings are actimomy -
cosss, the blastonn coses, cocaidiordoms cosis, his
roplasmosis  cry prococcosis (torulosis), geotri-
chouis nocardiosis and candidiocosis (momlasis),
espectally the last mentioned

The simplest laboratory test for the detection
of fung m sputum 15 direer exammation of
stamed and unstamed wet mounts  Schuff s pen-
odic acid stain 1 a dependable method of demon
strating fungt Sabouraud s glucose-agar medium,
with the addition of antibiotics, 1s widely used
for routine cultures  Specual stamns and media are
untized for the detection of mdidual species

As mentioned, the recogmtion of the broncho
mycoses especially moniliasis, has become a serie
ous d sinee the mirod of the
anubiotics The emination of the normal bac-
tertal flara of the mouth and upper air passages,
after prolonged use of potent anubiotics, results
m an overgrowth of normally nonpathogemc
yeasts and fung, also . disturbances of 1rrami
metabolism  In a study of moniliasis of the mu-
cous membranes and lungs, as a complication of

danger, asap measure, 1t 15 advisabl
to adminsster | Gm streptomy cin, onCe Of TWICE
weekly, plus 200 mg wsontazd datty to all pa-

with corticotropm and cor-
usotie, Bradlund and Halten found that momili-
as1s developed n esghe of 103 pavents who had
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recenved corticotropin or cortisone and m seven
of 107 pauents who had recened antbiones m
addition to these hormones In three ddinonal
cases hasis was ed as 2 p
ton of antimicrobil treatment alone  In the
mild cases the discontmuanion of cortisone or
corticotropin W1s not necessits  In the more
severe cases the hormones werte withdraw n grad
ually The treatment of momihasss consisted of
careful attention to nutnition and oral fn giene
Parenteral adoumstration of sitamun B complex
also appeared to be of value

Panents presenning diffuse pulmonary lesions
may be found to have parasic organisms mn the
sputum . This s true especially of diseases woq
ated with cosmopluba The hie evcles of Ascans
lumbricoides Strongy lordes stercoralis and Para
gomumus westertmann mvohve the fangs erther m
the farval stages or as mature parasites Speeral
importance his been asenibed to mites (Acannn)
1 the evolution of bronchopulmonary mfections
assocrated with ecsinophulia {see Chapter )

The sputym may also conean various formed
and unformed clements ncluding cascous ma
temat and broncholiths the fatter resulting from
perforanon of bronchi by brol en off parucles
of caseocalcarcous Iy mph nodes  Carbon matter
foreign bodses faod debris haw from ruprured
dermord cysts and bronchial casts may also be
ehminated 1n the sputum The sputum should
also be examined for far droplets Losner and
co workers found hipd materal m the sputum
of nineteen of twenty patients suspected of has
ing Iipid pneumonua and m only two of forty
fire patients of a control group  All but two of
the patients of the farmer had previously tahen
mmeral aif or nose drops exther conunually or
at mtervals over periods ranging from two 1o
thirty years These mestgators found thar the
sputum could be considered postne for ol of
the W nght stain demonstrated charactenstic
Vacuoles and macrophages and if these vacuoles
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staned orange brown with Sudan 4 or »f abund
ant extracelfular fat staning matertal was noted
Although 1n most mstances one 15 dealing with
aspiration ipad pneumonia oceasionally the con
ditron turns out to be an intrnsic form of disease
of the ts pe described m Chapter 3

ExroLiatine CyvoLocy

In the differential dugnosis of diffuse pulmo
nary lesions the possibifity of a pulmonary neo
plasm also comes mto consideration  Primary
bronchiolar carcmoma or so called pulmonary
adenomatoss as well as merastatic mabignancies
have to be differentiated from nonmilignant sy$
temic diseases with puimonany lesions It should
be noted that a pulmonary neoplasm may be
present comncrdentally with a sy stemic disease and
that what m1y appear to be 2 systeme disturb
ance may be caused by a silent malgnancy of the
lung The examintion of the sputum and bron
chnl aspitares for exfolative cytology, 1e cells
sned from surfacts of organs mto surrounding
flud 15 an important step in ditferential diagnosts
of every obscure pulmonary disease

Considerable advances have been made 1 re
cent \ears i the diagnosis of pulmonary cancer
by evtologic examimuion of sputum and bron
chial washungs Improved methods of obtaning
fiang and staning smear preparations have con
tributed largely to the cceptance of the results
of exfolatne cytology, not enly m the dugnosss
of pulmonary neopl but also a5 a
device in the examinanon of persons in cancer
detection chinies for the possible presence of
cancer of the female gemtal tract, breast and
other organs W th respect to the cy1ological
dagnosis of puimonary malgnancies some m
vestigators have found no advantages i the re
sults obtamed from bronchial washings as com
pared to spurim smears

Malignant changes mn sputum or bronchial as
pirates are {ooked for especully i cell nucler

-

Figure 86 Exfolume cytology A Circumscribed density m left lower lobe B Bronchoscopic w ashings reveal
Dests of eumor cells arranged 1n a pseudoglandular pattern acmt are Ined by hyperchromatic low columnar
cells of varying size and shape possessing huge atypieal and variegated nucler cytoplasm of cels 15 scanty

€ Well arcumsenbed mass in resected left lower lobe D

‘umor shows partern of adenocarcmoma composed

of large irregular gland acint w th many infoldings and plications hning cells are similar to those seen
bronchoscopie washings
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with respect 1o size, hy perchromasia, prommence
of nucleol, 1rregular mutotic dvssion and other
abnormal changes (Tigure 86) Nuclear aty pia
constitutes one of the earhest signs of malg
nancy Unmjured cells, accurring 1n clumps, are
apt to be most revealing but even the appearance
of single cells may be mformarne Lxperienced
pathologists have been able to disungussh specific
ty pes of cancer cells but many are loathe ro mke
such disunctions becruse of the pleomorphic
nature of pulmonary malignancies Foote has
been able to differentiate tv pes of cancer cells 1n
as huigh as 80 per cent of sputum smears and
bronchsal washings Paradovically, this mvests
gator found thit spucum smears allowed better
recognution of the t3 pe of tumor cell than did the
bronchual aspirates

It should be emphasized that atypical cells

THE LUNG AS A MIIRROR OF SYSTCMIC DISEAST

hughly suggestive of malignaney, may be found
m the presence of chrome pulmonary suppura-
tion It should also be mentioned that metastate
carcmoma of the lungs m1y bhewsse gre mse 1o
cancer cells m spucum and bronchual washings
(Figure 87, ¢f Figure 59) False posiive cyro-
logical diagnoses of cancer vary m the hands of
different observers The mverage ranges berween
2 and 3 per cent but false posits ¢ tests have been
reported 1 as hugh as 10 per cent In spite of
the gret advances made 1n exfolurnve cytology,
a field to which Papanicolean has made notable
contributsons, 1 definttve diagnosis of cancer de-
pends on tissue examination  Although positive
cytological findings may offer an added ndica~
tion for evploratory thoracotomy, the need of
resectton and the extent of the latter 15 dictated
by the findings at operation

Examination of the Blood

It 15 beyond the scope of this book to enter
mto a detaded discussion of the various blood
examsnations w fuch may be found helpful in the

gl of pul y lesions d with
systemuc diseases  Suffice 1t to underhne a few
tests relating to several of the conditions de-
seribed  In general, blood examunauons seldom
supply information as to the exact nature of 2
discase, excepting those mmolung primarih or
chuefly the hemopotetic system However, the
blood picture may be suffictently distinctne to
apply to a related group of diseases and, whar 1
equally important, repested blood testing 15 often
of prognostic vlue

Tue CryTiROCYTE SEDIVMENTATION TFST

The ery throcy te sedimentation test, although
nonspecific, 15 used extensiely as an mdex of
acunaty of disease, especaally of the latrer 1s asso-
ciated with gross mfAlammation or destrucuon of
ussues If the cause of the latter 1s unhnown 2n
accelerared sedimentation velocity of erythro-
cytes serves to draw atention to the possible
presence of a disease which might otherw ise es
cape recogmtion because of the absence of symp
toms or vital signs  If the cause 15 known, and
due allow ance 15 made for any sssocuated anemia,
which 1n 1self mcreases the sertlng velociry of

ery throcy tes, the test possesses prognostic value
as an mdicator of che course of events and the
response to treatment

It 1s good practice to mspect the sedimentatzon
tubes the morning after the blood samphng By
this time, the blood has differentiated stself mto
three disunct Jayers  plasma, v hite cells and red
cells The color, appearance, and turbrdity of the
plasma are often reveahng, the former reflects
the bilirubin content, the latter, the protein con-
tent The height of the white and red cell hayers
are roughly proportional to their sespectine celt
volumes [n patients with sigmificant feuhocy-
tosts the whute cell layer 1s noticeably decper as
compared to layers m the comparison test tubes
I have come across two cases in w fiuch an ynusu-
ally hgh column of lenhocytes led to further
studies and 2 chagnoss of leukema

The erythrocyte scdimentation test s maost
useful n following the course of prolonged ll
nesses espectally tuberculosis mabgnancies and
rtheumatic fever The test 1s also of value in acute
and sub, hyperergic, th d and col-
lagen diseases The increase of tughty libide
globulin components of the sera and resulting
reversal of the A/G ratio, commenly encount
ered m these condicrons, 1s assocrated with rapid
blood sedimentanion In fact, the changes m the
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serunt protemns 1n the diseases mentioned are the
bases of a number of serum and phsm collad
labiliy tests The alrerations m serum proteins
may even cause fafse positne serofogic tests and
are believed o be a factor m L L cell formauon
Falsc positne W assermann tests have been found
m as hgh as 16 & per cent of cases of disserm
nated lupus erythematosus m 106 pes cent of
cases of poly artetsus nodosa and 1n 6 6 per cent
of cases of riieumatord arthritis

CyroLoctcaL Franines

Reference was made in Chapter 3 to certam
pulmonary diseases notably tubercufosis and
malignant neoplisms which may be associated
with hemoly tic anema Ieukemord reacuions feu
Lopem and other ary pical blood findings  Leu
Locs tosis, with a shft to the left 15 common
theumatic feser dunng acute exacerbations of
theumatord arthrins 1n pols arterios nodosa and
dermacoms osits  On the other hand  dissemns
nated lupus ery thematosus 15 more often assoc
ated with leuhopensa and thrombocy topenia un
less there 18 supenimposed infection in which case
varqable degrees of leahocy tosis may appear Al
though an excess of cosnophuls in the blood
{more thw 300 cells per cu mm or more thn
§ per cent 1a the differental count) 15 a feature
of mose allergic stites the absence of eosmoplulia
does niot rule out allergy Cosinoplula as shown
mn Tnhlc 9 N encoumcrcd 102 varicty of diseases

d , parasitic n
festations and v:mous infections  An evcess of
eosinopfufs 15 also seen m dermatomyositss and

iy m il 1

g

Tur L T Test

In the discussion of dissermnated lupus erythe
matosus reference was made to the sygmficance
of the finding of L L cells m the penpheral
blood and/or bone murrow (Figure 30B) Itis
becoming increasngly apparent that the L T
test »v hughly speafic Noteworthy 1s the fact
that presumably false positive tests are met with
under which of themselves add
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TABLE 9
Causes or Cosrvoriutia

Allergic d orders bronchnl asthma urticana angio
acatone edetd hay foser

Stan diseases espeerally pemphigus and dermat as
herpet forry

Paras tic festations espec ally parastes which
ade the tissues eg tmichmoss ecl nococeus dis
et less reqularly an ntestmnal parasiism

Cectan mfections eg  scarler fever chorea esy
thema muluforme

Certain discasts of the hemopoiet < system chrome
myelncytic leuherma erythremia 1lidehins discase
after splencetom  pernicious ancmia

Following srrad avion

Afiscellancous disorders penartentts nndosa tumors
of the ovary or those mvolving scrous surfaces or
I nes ccrman posons
8 §ocfers syndrome
9 As a famihial anomaly
(From YWinteobe  Clomeal Hematology 3d Ed Phsla
delpla Lea & Feb ger 1951)

-

~ e

tropcal eos rophila”

six of these had demonstrable disseminated fupus
erythemutosus  In the remuning six there were
suggestive but not conclusie mdices of the dis
ease These six included patents who show ed one
or more features commonly associated with lupus
such a5 rheumatosd arthritis arthralgas hemo
lytc anemua feukopenit thrombocy topenia un
explaned facial rashes, false positiv e scrologic test
for syphilis and the e Lee encountered one
patient with mterstnal pulmonary fibrosis m
whom a positne L I test was obtained and only
one of proved d lupus erytt
associated with a negatne L E test

T enss and Swife studied L £ preparations in
350 panents Lo I cells were found anly when
fupus envthematosus was the leading or possible
diagnosis  In agreement v ith athers, these imves
ugators suspect that disseminated Jupus en the
matosus 15 probably a phenomenon of hyper
senswnaty There 1s some evidence that the L €
phenamenon depends on an anugen anubody
mechanism foond in patients with a high serom
globutin, possthly a distmer gamma fraction
Reference was made clsewhere to the reported
occurrence of L E. cells in assocsation wich pens
aiflin reactions permicious anemia dermatins her

importance to the signtficance of the phenom
enon  Of a total of 4200 examinations Lee ob
tamed seventy two postne L L tests  Sicry

, muluple my eloma miliary tuberculo-
sis and leukemiz  Joske and King reported the
finding of L. E cells in the blood from o pa
tients with acune chrome hepauts probably of
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F;gurcl 88 Section through skin  Subcutencons mssue shows poorhy circumscribed granulomatous
esion with mononuclear and occasional giant cells, consistent with postne hyeim test

vral opgin It should be noted that the L T test
may be neganve in patients under steroid treat-
ment Weiss and Swift suggest that all panents
with rheumatord arthritis should hwve frequent
L L tests done, even 1f they show munmmal

symptoms suggestve of Jupus erythematosus
For reasons mentioned 1n Chaprer 6, this apphes
also to patients with diffuse meerstisal pulmonary

fibrosis

Skin Tests

In the differential diagnosis of disserminared
pulmonary lesions, occurring m the course of
systemie diseases, there 15 occasional need for
shin teses  Shin tesung 15 mndicared 1n suspected
tuberculosts, sarcordosts, fungous mfections and
diseases of hy persenssen 1ty

TuBercuLIN ShIN TEST

With the marked decrease mn the mortahiry
and, to a lesser degree, morbidity from tubercu
losis n the past few years, the tuberculin test
has assumed greater importance The evtremely

low infectton rate of tuberculosis m children has
relegated to the background the value of shin
testing as a case-finding method smce the oc-
castonal positn e reactor hardly pays for the ume
and cffort involsed  Pars pisim, the use of tuber-
culin 15 becomung wncreasinghy valvable as a diag-
nostic test simce a posttnne test indicares probble
recent infection with mberculosis and points to a
posstble source of contact at home  Chest ¥ rayvs
of contacts often lead to the discovery of actve
tuberculosis m 2 member of the famihy

The mcidence of false posune reactions to
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tuberculin mcreases as the dose 16 mereased A
sigmificant pescentage of rewcvons following the
second steengeh PPD (punified protem dertva-
trve) are nonspecific A posinne shm test after
the first dose of PPD 15 therefore, more mforma-
tne On the bsss of exhaustne mvestigations,
Ldwards and co worhers found that a definte m
duratton of the sk, of § mm or more, after
moculation of 00001 mg of standard PPD w
bereulm, 1 spectfic for mfecnon with tubercus
fosts A depresson of shin sensitssity to tubercu~
Iin may resule m false negue seactions duning
measles nfluenza, brucellosis and pregnancy
The lowenng of shan sensunaty to tuberculin in
these canditions holds true far other shin antigens
In fact, the occurrence of negatne tuberculin
slan seactions i patients with sarcordos:s 15 as
cnibed to 1 similar immunologic mechamsm  Te
should be mentioned that the use of streptomy -
cin and somzid has raned some doubr a< to the
relbnfits of wberculm shin tesung when pa
tents are recenmg antitubercalosts drugs A
marhed decrease and even 1 resession of tubercu
Iin hy persensten ity has been observed 1t expert
mental animals treared with these 1gents Re-
cently Robsason and co workers duphcated thys
phenomenon m nfants with prumany tubercu
fosis

Baeins Swaw Test

This test was onginally antroduced by Wit
hams and MNackersun m 1935, on the hy pothesis
chat sarcordosis mught be a s 1rus disease Althongh
a red papule was observed in four panents with
suspected swcowdoss and none 1 the controls,
the nature of the skin rewcton was nor studied
tustolagscally nd the real signficance of the
st escaped recognition Si years later Kveim
discavered tha the skin lessons dupheated histo
logscalhy those of sarcordosis Shortly thereafter
the htenn test became widely aceepted as a dag-
nustie test of sarcordosis

The hyeim test conssts of an mtradermal in-
jecton of sahne suspenston of sircord tissue, ob-
tained from 1 pinent with prosed, ace e sarcor
dosss The development of 2 reddish nodule at
the site of myectron within approumately two
months, wiich on histologieal examination re
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veals charactenstic sarcord seructutes, is indica
me of sarcasdosis n the magoney of suspeets
(Figure 88, cf Figure 39) The sue of wocula
non has to be observed for ar least st months
before the test 15 considered negarne  Postne
shin tests have been vbtamed several s ears after
noculiton

The matter of *spectficity * of the Kuewm test
1 stfl not enturely setdded Sones and co worhers
tested twenty-four pitents with sarcordosis and
obtamned sircordal Kvein reactions m 26 8 per
cent of eghty-two tests In nmeteen pasients
with tuberculoss postne reactuions were ab
tamed s suteen tests In erghteen control sub-
jeets, 14 3 per cent of tweney-eght tests showed
a posnse swcordal reacuon The test was con
sidered posine onhy f there was i epithehord
cell whercle eght weeks after the wtradermal
jecuon Chrucatly positive, but hustologicalhy
nanspecific tests, revealed erther nonspecific
granulomatous tissue or chromc, nonspecific n-
flammanion Sones and his co-worhers conclude
that the clmucal use of the Kuen test as an ad
m the diagnosss of sarcordosis 15 mot justified
These conclusions ate at vartance with those of
the majorty of mvestigators

The hyeun test 1s nonspecific since sunglar, al-
though usually not rdenucal tuberculord shin re
sponses have been obtamed after mjecrrons with
BCG vaccme dead as well as vrulent tubercle
bacill, nosmal spleen suspension Jewherme hmph
node suspension and foregn bodies (bers fum
sithca)  However, the chertaton of a postrve
Kveim test canfirns the presence of active sar
cordosrs  In most cases however the drsease
can be dugnosed v ichour the long wart pecessiry
for a confirmatory Kvem test In patients wuh
regressing disease, the group m w bich one 15 usu
ally 1 the greatest need of laboratory amd the
Kvem test 1» often negatne It should be noted
thar the admyssstration of sterouds mtecferes wich
the deselopment of the sarcoid nodule -

Snrv Tesrs 1y Funcous Diseases
As diseases cawsed by bactema are bewng
brought under comtrol, fungous mfections are
assuming nereastag umporeance, not only wath
respect to medence bur also with respect to
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smrulence The more frequent fungous ifections
which may affect the Jungs and cause dissemin-
ated Iesions of the ty pe enconntered 1 sy stemic
diseases are Tustoplasmosss, coccidioidomny costs,

mombasis and the blastomycoses  Although the
1

THE LUNG AS A MIRROR OF SYSTEMIC DISEASE

cosis and blastomycosts frequently become aner-
gic and gine negatve shin reactions A positine
shun est n a fungous disease, hike the tuberculin
test, stmply means present or past mfection
Because of the occurrence of a common anti-

presence of a my cotic mfection may be suspected
from the place of residence, sv mptoms and chest
¥-rays, a defimtive diagnosss can seldom be made
without confirmatory laboratory findings These
mvolie the ssolation of the fungus, complement
fixationt and shin tests

Skin tests are applied 1n the duagnosss of histo
plasmons, cocerdiordomycosts and the biastory -
coses The tests are admumstered and read n 2
manner sumlar to that of the tuberculin test
Smyth draws attention to the fact that skin tests
mn fungous discases are negatne m the imtal
stages of the nfection and often even 1 advanc-
mg disease In fact, pattents may progress to
death wathout the development of positrie skin
tests This applies especnally to histoplasmosis
Termumal cases of hustoplasmosts, cacardiordomy

gen m coc mmmtss, Histoplasma capsu-
Irtum and Blastomy ces dermatides shin tests may
gtve cross-reactions  For this reason, Smuth ad
vocates the simultaneous use of hustoplasoun,
coccidioidin and  blastomyein, 1rrespectne of
whether or not a particular my costs 15 suspected
The specific reaction 1s alway s hirger when the
three antigens are gnen simaltaneousty and no
difficulty 15 encountered m nterpretanon It
should be menttoned that complement fixatson
tests for coccrdiosdomy coses, histopl. and
blastomy coses 1re of greater dugnostic value
than sk tests This 15 due to the fact that ant-
bodres are not simulated by subclinteal mfectons
and the titer contmues to nse with advancing
disease The problem of the isolation of fung
has been referred 1o earlier 1n the chapter

Chest Aspiration

Serous membrane myolvement 15 a prominent
feature of svstemic diseases caused by lympho-
hematogenous infecuions, hy persensitivaty states
and metastauc neoplasms This book contains
refesence to scrosal lesions of the pleura, pert-
cardiom, pentoneum and jomts, especially to
pleural effustons occurring m the course of the
conditions mentioned  QOccastonally the appear-
ance of a pleunsy heralds the onset or recrude-
scence of a systemme disease, although symptoms
of the latter may not become apparent unul
manths or years later In some cases the plenrisy
1s an shortive mantfestation of what would ordi-
nartty be a5y stemic disturbance

The classical example of the sigmficance of
an “sdiopathic * pleural effusion 15 cvemplified 1
tubesculosss  Kallner exammned 580 mstances of
“idiopathic” exadative pleunsy, one 10 twenty
years later He found that no less than 39 per
cent developed manfest tuberculoss  Others
haye come to ssmilar conclustons The prognostc
imphcauons of idiopathue” pleurisies should not

be lost sight of with respect to other diseases,
notably the rtheumatoid  diseases, dssemmnated

lupus ery thematosus, diseases associated with
other hy persensttinaty states, malignant ly mpho
mas and vanous other condinens described 1n
presious chapters

A dugnostic chest asptration 15 ndicated m
pracucally cvery patent found to hve o pleurat
effusion cven if the cause appears to be obvious
The exammation of the flusd does nor necessanly
Jead to a correct diagnosss As 2 rule, an effu-
sion m the young pomts to tuberculosis, m the
elderly, to neoplasm A dugnoss of tuberculoss
15 established 1f acyd fast orgamsms are cultured
from the flusd The testing should be done before
antucuberculasss treatment 1s msttuted The diag-
nosis of neoplasm may be estabhished by the ¢yto-
logical examination of the flwd In spite of care-
ful laboratory studies, a large proportion o
pleural effusions cannot be dugnosed  As indr
cated, some of these represent pleural mantfesta-
nons of systemic diseases which mav or may not
be chmeally apparent

The sigatficance of flmd m the pleural space
was studied by Tines and Olsen In no Tess
than 170 of 44+ cases (38 per cent) a diagnovs
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of the underlying disease was not established
Of the 170 undugnosed 1 tentarn ¢ dingnosts of
tuberculosis was made n fifts eight and of met
astatic carcnoma m forty snn In the remaming
sty siv even less defimite disgnoses were enter
tamed The causes of pleural fimds exclusie of
tut losis and 1 include congestnve
heart falure Iyvmphoblistoma pneumonna cir
thosis of the Iner chrome nephriis wnd neph
rosis bemgn neoplasms of the ovary fungous
diseases disserunited lupus ery thematcsus pul
monary nfarction trauma to the thorat and sub
diaphragmatic abscess

In differentinung transudates from exudates
chuef reliance 15 placed on the protem content

273

the specific gravity of the flud and to a lesser
extent the presence of formed clements Pad
dock found a hnear relnonship berween the
protem content and the specific graviey which
was 15 close s that m the blood In exudates
the protesn 1s generally more than 3 gm per cent
and the spectfic gravity more than 1070 The
protemn content 1s usually proportional 1o the
degree of inflammation present It should be
noted that bloody effusions although ocenrring
more often 10 patients with malignant neoplasm
are not dugnostic of cancer A high percentige
of Ivmphocy res and a reduction of glucose (less
thin 60 mg per cent) are strongly mdicinte of
tuberculosis

Bronchoscopy

Bronchoscopy 1s often emploved i the diag
nosts of obscure bronchopulmonirs diseases 1a
cluding dissermnated lestns of ¢he ty pe described
i these pages Even if che cause seems obvious
bronchoscopy may be indicated to rule out com
plicaung elements or cocxssting diseise  Bronch
1ogente carcinoma 15 bemg encountered with
mereasing frequency m elderly males with pul
monary tuberculosts The latter 1s occasionally
superimposed on sarcoidosis  dissemtnated Jupus

|

eryvth and mal Iymp As
mennoned cwler in the chapter the broncho
scopic exarmmation wncludes the ob of

made of bronchoscopy 1n tts own nght as an
aid in the dignosis of systemic diseases with pul
monary lestons Sy stemie diseases associated with
trecheobronchal fy mph node enlargement and
there are quite a number of these may show
changes i the mucos1 and submucost of adja
cent broncht  Biopsies obtained from the Iitter
may reveal importane clucs of the identity of the
underlying disease In satcordosis for example
the trachea and bronchi are oceasionally mvolved
and 1 several cases reported by Benedict and
lecm:m also Olsen 1t was possible to male 1

biopsy specimens and washings for evfolntre
cytology  bactera fung and foreign particles

In the dngnosis f disseuntted pul nonary
lestons  commonly occurning n the course of
systemic drseases bronchoscops 16 done primarily
to rule out carcinoma and tuberculsis the two
conditions which often mmic the former Ie
would scem however that msufficrent use 15

by br pic biopsy In so called
primary amy loidosis of the fungs the fronte
sites of deposition of amy lotd are m the tracher
and major bronclu (see Chapter 3) Possibly
hyperergic states and diffuse vascular diseases
may also be reflected m changes 10 the bronch
A searching miesnganon along the lnes wnds
cated might prove fruaful

Needle Biopsy of the Liver

In the dagnosis of dissermnated pulmonary le
stons occurrimg m the course of systenuc dis
cases a needle biopsy of the hver 1s oceasionally
helpful The test was onigmally mtroduced s 1
means of studymg hepre disease but 1t soon
became apparent thar tissues obtuned by necdle
puncture of the hver mav not only reveal n

trnsic disease but also lestons wssociated with svs
temic disturbances

In a study of 650 ncedle biopsies of the Iner
Rlatsl in and Y esner found granulomatous lesions
it panents with sarcodosis tuberculosis ery
thema nodosum brucellosis tiral infections 10
cluding infectiows mononucleosis and 1n actmo
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Figure 89 Needle iner biopstes A Small poly gonal cells with poorly defined outlmes and finely
L

vesicular costophilic cytoplasm nucler are ovord hy

1c and exhibie mitotic

ﬁgure‘s (Metgscanc anaplastic carcmoma of Iner prnmary breast) B Small closely packed

Tehoid

cells

gant cells no caseation surrounding zone of

made up of

thin fibrous bands separaung granuloma from hiver parenchyma

(Sarcordesis with hepatospleno

megaly )

my costs These my estigators refer to the reported
occurrence of nulary hepatic granulomas m
early sy phihs leprosy, tularemia, cocerdiordomy
costs and blastomy cosis To these m1y be added
primary and metastatic carcmoma of the fver
(Figure 89A), amyloidosis and leukemia The
test 55 apphcable to a wide vatety of diseases
With respect to systemic diseases, probably
the greatest field of application of necdle hver
brapsy 15 1 sarcordosis (Ligure 89B) Tlus 1s not
urprising 1 view of the frequency of liver
olvement 1n this disease In 1944, Pinner and T
eviened the published reports of forty-three
tutopstes on patients with sarcordosis In no less
han seventeen cases lessons were found mn the
wer Crreful studtes of the Itver would have
indoubtedly revealed a much higher incidence
f hepatic i olvement In twenty cases of histo
ogically proved sircordosis Rlatshin and Yesner

1,

were able to rate submiliary gr
by needle biopsy of the Iiver 1n fifteen but i
none of the five with a presumpune dagnoss
In ten of the former, the hustological confirma
tton of the dragnosis rested on the hver bropsy
findings alone Noteworthy was the finding of
1 strthing resemblince 1 morphology between
the hepatic lesions of sarcordosrs and those of tu
berculosis ery thema nodosum and brucellosts
Details of tech and the compl of
needle biopsy of the hver do not concern us
here Some iy estigators prefer the transthoracic
approach n the ninth or tenth mtercostal space
m mud or anterior avillary hine, others, the ab
dommal roure The major complication 1s hemor
rhage, especnally of the necdling 15 done m a
joundiced patient It 15 essenual to admmster
vitamin K to the botter several days before the
puncture 1s done and to have compatible blood
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mmmediately availble of needed  Most phy sicrans
prefer not to do Iner bropsy 10 such cases unless
the latrer 15 absolutely indicated

The incidence of compheations following
needling of the lver varnes i the hands of dif-
ferent mvestigators  In 1 collected series of 1200
Iner biopsies, Sherlock found reports of eight
deaths  Among the 650 iopsy patients, reported
by Kluslan and Yesner, there were 2 few mnor

Figure 90 Prescalene lymph node biopsy A Hilar
and nght paratracheal lymph node cnlargement, irregu
Lar, incar strands n sobapical regions B Fat pad with
lymph nodes removed from nght prescalene space
C Lymph node showing noncascating sarcord tubercles

275

bur no fatal complications In 2 report by Morey
and co-worhers, on 139 needle biopsies of the
Iner, hemorrhage was encountered i four pa
tients, m one of whom it proved faral These
authors noted that the meidence of hemorrhage
and pain 15 much less when the puncture 1s made
through the abdomen as complrcd to the trans-
thoracic route

Scslenus ‘unticu s
Fut Pad

i : . .
. . . " - -
e AL
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Prescalene Lymph Node Biopsy

Systemic diseases assocated with dissermnated
pulmonary lestons are often ssociated with
lymph node enlargement  If 4 peripheral Iy mph
node 15 mvailible for biopsy, the histological
changes are often decisnve n the dingnosis There
are many occastons, however, when easily re-
motable Iymph nodes are not found and under
these crcumstances merewsing use is being made
of prescalene Iymph node biopsy, 1 dignosuc
procedure first proposed by Daniels in 1949 The
method m olves the removal of the b mph nodes
or the lymphod tissue fram the fae filled space
overlying the scalenus anticus muscle (Figure
90)  Lymphatics of the right lung dramn mto the
night paratracherl nodes these dram also the
fertor portion of the leftr Jower lobe vm the
carmnil nodes  Lymphanes of the upper mass of
the left upper lobe drun mto the left paratracheal
nodes  Bue, lymphatics of the superior segment
of the left Jower lobe and those of the Imguh
drun anto the left or nght paratracheal nodes
For lestons of the left nudlung, bilateral explora
tion 35 necessary (Connar)

The resules obtuned with prescalene hvmph
node bopss depend on the nature of the mn
tenl studied In a representatne group of 187
patients, reported by Shefts mnd co workers, ab
normal Iymph nodes were found m sixty seven
(358 per comt) In suspected sircoidasis the
biopsy mav gue pastive results i as high s
66 per cenr (Cartensen and co workers) Inear

cmoma, the medence of finding metastrtic
vaston of the cervical Iymph nodes 1 also quite
ngh In the presence of nondescrpt pulmonary
diserse such as unresolved pneumonsa, uncy
pluned by drothorix or ssofated pulmonary e
sions, the prescalene lymph node biopsy 1s not
often revealing  In forty-one such patients, Cuy -
Tendall found only erght show ing specific lesions
in the resected Iy mph nodes In addition to sar
cordosis and metastane malignancies, prescilene
b mph nede biapsy my give posiave results m
whereulows malignant Iy mphomas ustoplismo
sis sthicoss and several other condittons

Iarlen and co~w orhers found thie of sevents
eight proved cases of caremomt of the lung
thirty one (40 per cent) showed meastases to
the supertor mediastinal or cervieal Iy mph nodes
Harken's operation mvolves 2 cervicomedrastinal
evplorition and the use of a laryngoscope as a
hghted retractor m order 1o evpose the vppers
meduastmal Iy mph nodes, 1 dissection much more
extensne than that mvelved m Daneel’s opera
non  One half of the positn e results m Harken’s
e1ses came from ussues remot ed from the meds
astiurn nd not the scalenc fat pad In 1 expens
ence with 300 cervicomedusunal explorations
Harken and co worl ers encountered no serious
complications  Hemorrhage occurred m two pt
uents and pneumothor1x 1n an addmonal mo,
the former was controlled with Gelfoam, the
latter, with catheter dramage

Lung Bropsy and Other Surgtcal Explorations

Scidding lists approumately erghty conditions
which may be associated wih diffuse nodular
or reticular pulmonary lesions (Table 10) On
the basts of chest x ravs history physical find
mngs and the vanous Liboratory tests described
previously 3t 1s possible to arrne at 4 correct
dignosss 1 posstbly 50 per cent of cases In the
remamder a diagnosis cannot be made wich any
degree of certanty wathout the help of explora
tory procedures, 1 olung minor or mMajor Sur-
gical operations The most important of the latter
1s 7lung bropsy  But even with the asd of 2 fung
bropsy a dugnosts s not always possible for the

reason that the appearance of the histological
specimen may be m heepmg with more than one
condition

A practcal method of performmg a hing by
opsy witlh 1 mmmum degree of danger to the
patient, was first desenbed by Kissen and co
worl ers, 1n 1949 With munor modifications, this
procedure has been adopted and 15 bemng used
with mcresing frequencs  The operanon 1s done
under general endotracheal anaesthesia snee the
latter facditates mfation of the lung, w hen
needed and provides a patent airway ar 2ll umes
A cunved, logular incision, approximately five
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TABLE 10
T or Catses or Dirrese Naocuas ax Rerectuan
The Sianovs
Y Infesnons Chromie dewte Chronse ewte
After bremoptvs s
B reulons Other forms ot 4 Fase focal aap rat on N
‘s + o+ Pocuronsa
) + o+ Rerosen X
streproraccal ¥ Tiquid p:rzﬁn (ot preumun al *
Fr edbonder ¢ bacillas + Todized
(Staph locos o dssocsated with Cam'mmrwahr Dieste
Brucellosts b Pulmonary oedeea +
Tularaera + Uracmic b ; +
My cone (Rhenmam poeumon a
Corcrbiordanm cosns S T muteal stenosss haemosderosis +
Fistoplasmens
Bliscomycotis + + ass hcation +
Torulows vt ulnple pulmonary embohsm 4+
Actin nycosts + R ght nided fective endoc rditis +
. 0‘\"“’ 5 OF Uneertarn Aetislogy
1 Ssccondosis
Undemnfied prsumonotropie viruscs by Assotrted with ervihema nodosurn
Srevens Johnson syndrome b Diffase imterstitral fbrass  acute
(Pattacas of + Ldwopachic palmonary hiemosderosts
gt € s * & rsocrated with General Consistuteonat Dhseares

1 Infafation

Casbawmer s preumoconioss
Sisca

Asbestos

Berylhwm

Aarmmum

Graphite

afc
China clay
Tra

N
+

Manganese
it num ovmam van ubum
Bagasse +
Mautd has gram ete
be ane gaos and vapours
Phosiens

Nttrous fu +
Mustird gao, Lewrote

R s

3 Adspwration
Dyzphagia preumonins +
After coma
After resuscieation trom trowring

4

Honeveomb fungs
Developmentaf type
Annthomarosis
Associated with bibiary ¢ rrhosts
Assacnted with p tantary d sorders
Granuloma of urnknown actiology
Mesodermt dysplasia {caberows sclerasnt
Rheomatod arthnts
Scleroderm
Generaried fupus erythematous
vstic diseace of the pancreas
T Reticuloses and Biood Dseases
Leukaemia
Hodghin s aisease
Mycosts fungondes
Lyvmphosarcoma
& Neoplasic
Pmacy  branchia carcnoma
Metstatne blood born
Tymphangiss carcimomatoss
9 Allergic
Eos nophilic ifltrations of the lungs
Pemarterits nodoss
Teancient infilerations 1 asthma
(6 Aisocsated’ wsih Bronefivtes, Emplivsema and Bronchtcctass
Difuse fbrowss
Cul ndrical bronchectasis

(From Scaddine  Tubercle, 33 353 19529

to six inches m length, 15 made over the fourth
or fifth mrercostal space below the breast The
mrercostal space selected depends upon the hab-
nus of the mdmdual The side showing the
maxmum pathology 15 chasen  The ncision 15
carried down through the subeutaneous tissues,
pectoral and intercostal muscles To faciliate
closure, 4 row of sutures 35 placed through the
mntercostal muscles along the upper and Jower

borders of the mterspace sclected befare the
pleural eaviry 1s entered, permutting rapid closure
and approumation of the nibs

After the pleural cavity 1s entered, the plenra
15 wspected and the fung palpated  Tmmeduatels
prior to mcision of the pleura the anaesthenst 1<
alerted and positse pressure apphed and mam-
tamed unnl the muscles are closed In this way
the Jung s mantaned n an snflated state durmg



Figure 91

the enure procedure thereby mmmizing the rish
of a large pneumothorax Depending on the side
operated on, the anterior edge of the lower lobe
or of the middle lobe on the nght side, or of the
lingula on the left, 1s grasped with a lung clamp
and delnered through the meision (Figure 91)
As a rule, 1t 15 not necessary to nseft a retrictor
The lung segment 1s doubly clamped and the
segment of the lung evcised The raw edge 15
approumated with a continuous catgut suture
prowmmally and mrercupred sutures along the
edge. After mspection for bleeding and air-leaks,
the lung 1s permutted to retract mto the pleural

THE LUNG AS A MIRROR OF SYSTLMIC DISEAST

Lung bopsy A Inframammary intercostal inciston
B Edge of lung clamped and delivered through incision

caviey and the chest wall 1s then resutured Iris
usually not necessry to apply waterseal dramage
after the operanion bur a chest v-ray should be
obtamed soon after to determme the amount of
pneumothorax, 1f anv  The procedure 1s well
tolerated by panents even with low respiratory
reserve

Table 11 lists the vanous diagnoses arrived at
by three groups of investigators, m a collected
sertes of 197 panents, after the performance of
lung biopsies  Approsimately one-thurd of the
pauents were found to have diffuse, mtersutial
or 1diopathic penumomitis with or without fibro-
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TABLE 11

Diacnosis of Pristonaxy Lesions CsTesiisHer By
Luine Bropsy v 197 PaTients

Categories Mo of Caser
1 Infecuons 21
A Tuberculows e
B Funuwous 6
C Bronchins 1
2 Neoplasms 13
A Paman 5
B Vletastaue 28
5> inhalarnal Preeases 9
A Benlosts 10

B Anthracosss or
Sil cous or Combined 1
C Ashestosts 4
4 Sarcoidoss 33
5 lntersunat or ldopathic 6

Preamenite with or without
Fibross and/or Tmphy sema
6 Miscellaneous K4
{Eosnophiliosis m associaton with
diseases ¢ f hy persensiti ity fibrocy st
Qiscase of pancreas 1 pidows, vascular
and nonspearfic causes)

Toral 197
(Ccmbined results of Cffler and co-warkers Theodos and
cownikers an? Prior and co-worhers [sce Biblt graphy 1)

sts and/or emphysema (Figure 92)  As mnch
cated in Chapter 6, there 15 every reason to be-
hieve thar continued use of lung bopsies will in
ume permit the differentiation of 1 number of
agents which m1y ciwse diffuse aterstinal le
stons m the lungs It stands to rewson that ex
cised Jung specimens, studied dunng the early
dynamuc phses of a dmsease, are tavalmible m
dagnoss The performuance of a relam ely sunple
operation, assocrated with 1 low morbidiey, more
than compensates for the greater danger mvolved
1 attempting to treat undignosed disease

As shown m Table 11, nfections and neo
plusms consutute sizable segments of the final
dragnoses obtamed n lung biopsies  Inhalational
diseases also constitute 2 lwge group If one
combines the groups revealing sarcotdosis met-
astanic neoplasms  variable numbers of diffuse
mneerstitial fibroses and the nuscellineous 1t 1s
apprrent that more than SO per cent of patents
m whom lung biopsies are presently bemg per
formed revcal pulmonary lesions which re pare
of systenuc disturbances

In order to obtan the manmum nformanon
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from 2 lung biopsy, the hustological emmm:mon
of the resected sp should be supyp
with as many :xddmonnl exammations as pos-
sible Theodos and co workers stress the tmpor
tance of utihizing micromemeration and spectro
photometry 1n suspecred nhalitional disease
Such examnations are of considerable valve 1n
forensic medicine  Bactenological and biochem-
cal examinatons of lung bropsy specimens, es-
pectally the latter, will in the future undoubtedly
add greatly to our understanding of many cur-
rently obscure diseases

VW hen a major leston 15 present 1 the pleura,
1 2 location w here 1t cn be readily approiched
by operation a pleeral biopsy may be indicared
In most instances one 15 dealing with m inflam
matory, granulomitous or neoplastic  disease
which has provoked 1 thickly orgimzed plearal
mentbrane and 1t 1s difficult co ascertawn the nr-
ture of the underlying discase The operauon
miolves the resecrion of a portion of nb usually
the eighth nb postertorly, and the evesion of
small portions of the pleurs In 1 series of
tuenty one pleural biopsses, Suthf and co worh-
ers found the etiology of the pleunsy by means
of plearal biopsy to be tuberculous m seventeen,
carcinoma n three and N American Blastomy
COsts In one

Before concluding the section on operattve
procedures utilized 1n the diagnosss of disserni-
nated pulmonary lesions mention should be
made of asprration needle biopsy and explora-
tory (horncomm\ In the former operative

gh m most of

mmor seventy, are occastonilly serious  In ad
dition, there 15 the danger of mplanting disease
it the chest wall by mfecton or tamar  lore-
over, the amount of needle aspirite obruned 15
often insufficient for diagnostic purposes  For
these reasons needle aspiration of the lung 1
rirely uulized cycepting m mnstances of massne
tumors, usually moperable circmomas, mn which
a defimne dingnosis has not becn established
Lyploratory 1t VIS 2 tune
operation 1ssociated with considerable morbidity:
and s use 1s seldom warranted n the dignosts
of dissemimated pulmontes lesions
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