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to speed
recovery

e
T The usual dosage fer infants and chiidren under twenty-Gve poundsz is 5 mg. per

pound every six hours: [or children twenty-five to fifty pounds, 125 mg. every six zouss.
For aduits and children over fifty pounds, the usual dosage is 230 mg. every six kours.
;é" In mure severe or Seepeieatec infections, these dosages may be doubled,

¥ Ataileiic 2: Puivaies? =125 and 250 mg. t; Oral Suspension—125 mg. { per Sz,

"y
15

teaspoonizl; 2nd Drops—3 mg. T per droo.

Hosoned (prosionyt erythramycin eatov lauryl suitate, Litly)
18ase equireient

YA i

Product brochure availasie; write Eli Lilly and Company, Indianapeiis ¢, [ndiana.
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AT TS CART RECCR T THE LASSACHT

oo gemiGe on the tremuner: S cotain
S+ LlLese at any age having securnient dusease
‘bus operation often insist on radieactis
x Some at ans age foom {ear of radiation insiv
e € reATent,  iow
o.o'wcd or repeated courses of drug therapy,
satients in this group are often resiive and
aperative in a successful therapeutic rogram.
nen the feral uptake of radioactive iodine does
~zin unuil the fourth manth of premmancy. |
¢ acvise this treatment during poegnaney and
advised againe s use In those Leiow a ore-
simetocue becnosa of possibic generie damagn.
Cthee. o limiis Dave varied since some age -
s were mtrnduccd mn 1944, At fArst, it was up
ettt vears: more recentiy, it has heen reduced
oty to twenmv-five vears. However, the num.
" chiidren treated (. individual phvszcx:ms is
g 2 significant groag. for observation on the
- wiTeets of radiation. The late efferis of this
on win he revealed in time. hut so {ar. tiie oc-
1i occurrence of nodules of regenerative hvper-
~r adenomas has been inost significant.
sineeid drugs aave 1ac oSt IMportant rowe in

dun

mmr——

B.oigement
nt regnanT.. axit cfram factor

2O0% 0 TNOAAL HOsPIG -

childe
st b L.

P
CTLUVIONG:

(‘L‘plr‘(i 35 an indiealon for subtotal iiv..uiec: amy.

Toxic reacd
TIICTTS SCEM-aAnNIOUS Y gy main.

- 0 drug wncrapy, relaps afier re-
iged drug therapy, nrogressive en-

lazzement o e goiter under mwuical wreatment annd
psychic {actors in the natient ar fawmily that rem.e

medica :herapn inicuaciienl are esci n
operation. Tho rasa and saier
after proper

dications [eor
7 aperative trearment

;;repar-mon witn anmithyroid meas -

has decreased the incidence of r..uipiications -

vary low leve! and
hinepizal i~ an average of nie
individii, surgeen remains the  decisive

reduction of compiications, and so it

vored the tme required oo e
Week. 1 1e Sa... i lise
facror in

is that tive

roideciomy is no longer the provinee of the “general”
surgeon but should be performed by one especiillv
tmmcd in thyroid surgery.
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‘eekly Clinicopathological Exercises
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Drvyainy CastuaMan, M.D.. LEditor

Berty U. Kisazz, dssistand Editor

CASE 73-1961
PRESENTATION OF {_ASE

aamission, A !iftv-one-yenr-oid man entared
sital beeause ot fwt-uided pieuritic ~nest pain
" tweive hours’ duration.

- reviousiv he was admitted to the nos-
Shwse o pneumonia of the upper iobe of the
2g. At ifie thne of discharge che x-ray fims
t were normal except for a small residu..
* vieural effusion on the righ:it side (Fig. -

o Le was weil until the onset of the pres it
iesad s noany occupations. incinding work
hoisterer anc i a slaughterne Prginnine

nINCICEN VT3 DCior:

snuy he warked {or fve vears

in confined spaces in tne olds of ships, waere he was
exposed o dust and ashestos.

On admission the

sadent was acutely il with a

wemoperawre of 1047F. and signs of pncu-vu'.ia in
the upper o of i:-- jeft jung. N-ray fims of the

caest

{Tig. 2! deensirated compicte opacificacion

of the iett-upper-lung ileid; the trachea was devi-
ated to the ieft. Puniciiiin. strepiemyein and chior-

amphenicoi were given. and he began o respond by
the fourth
coilform and nroteus
cuiture demonstratee: Fhedlinder’s organisths. A tu-

nospital dav,
- Tanisms,

Spu'“m cuimares grow Ml
and a subseruent

berculin skin tosi was nezative. On tiie eighth hinesiral

day the fever rreurred, and Stap:'z}'locnrc::: qureus
was recovered [rom a sputum ruire. Wih socium
medhiniiiin SL.L.
orovec. Scnai Xeras

therapy the pausnt im-
Bis of thie clat revraiied a

progressive but incomip.iC regueiion 1 voiwmne of e

density in the left-uppersung ficid. A iim taken on
the

4o

twontv-first nospital dav {Fig. 37 demonstraicd
a cenira. raretied area within the loft apicai demsity

that had a sharply defined inferie: iiargin and pe-

ripheral air pockets. He was dischary~d imnroved on
the thirgal

Sceond
erim
Glswadiness an
sounds in weiufi. No vroductive oougi,
‘ever occurrec. Nevov iims of the chost

hospital day.

wimiision two weexs later,. In the in.
e patient cxperienced Dersistent WCakness.

w.ineed 3
ciiiin o
s\'(" v

anorexia. aithough ne

perfore admission 2wiin deMONSITNIcE o .arme omsnv

nrrun'n'nc- the [ rrral aArtiAae A8 col Tade ool
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Fioune 1. Film of the (5ict Tuken Six Ycear; before dd-
mission, Showing a Lucuioted Plenral Efusion at the

Rignt-Lung Base. .-iit un
‘ Upser

Area of Pnreumoniiis in the
Leobe.

i
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o
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Fiovnr 2. Fitm of the ¢ kst 7 aacn on Ferd Addm. aen.
Snowing Qg cont of the Left € ; per fibe.

thorax, witlh marked Joeviation of the traches 0 L
left: . onsiderabie joss of the left upper
lobe. - evation of the woft hilus, dijutai:on of Dronchi

- fibrotic cinges were oosenel

Vit ot

RIITTRE

vaical examiination L Lveed a2 wed
thiwde wotf Breacine o0 0T L L Lo sound: throtued.
the ¢ . N Crags o B S T LI L RS 19

the aiay 2 e bl

Ficung 3. Detail l:rom ¢
HAning an d:ea of Contral olucency m the [
Suygestire of Locuiated 12 uv.en or Plewrui 1o
giong the Juterwi Chest Wall.

The temperature. pulse and respiauons we

na. The bicod pressure was- 133 svatoli, ) <
T yrine was rormal. Esaminauon of i
revealed 2 hemogiobin of 13.6 gm. per 100
hematouric of 37 ver cent and a whiteeceil ¢
7400, The prothirombin conrrat was HYY o
The fasting glucose was 87 oy, the biitroian
and twe urea pttrewen 12 s per 10U ml T
line phospiatzse was 3.2 Bodansky units, -
cepiatin Socculation was aegative in foroy-cigh
The amslase was 8 Russeil uaits. A siool &
s g oeerhe guaice test. A bronchoscoui
wertan reseio..ocnzshed indlammation and o
toovinee of tae eites:
Cranl detonstta.. -
Wit unper obe. w otk

Crogeiius. A

the  iltnary

LR 44 3

Lol T perisiierilo Druaeine
Ancoeraticn was oerionned on the vy

dav.
D treNriar DiacNosts

P We have
sital alie

. Hepux S, P
v sefp engered f.

P

el

LRIt
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w1 the riaiit side wit
sn of the conditiz: of the ieft lung at thac
know that he was then weil lor six vears.
| rotation of inatcrest is the occupationa.
Aiich included five vears of work in the
ips, as well as employmien® as an uyhisterer
ianghterhouse 2t unknown iimes,

oking at the xeray dlms T <hould itke o
v apout the first sdmission. The phwic‘z‘
ztrd pneumonia with an open bronchus, and
vorthy that the wachea was deseribed as
oward the lesion instead of away f{rom it,

rhat the pacumonia was superimposed on
th a reduced volume from 2 pre-existing
‘e same arva. The acute process responded

o the three anmhiotics that were given
4y pending the icports of the culwires.
iinder organisras were probably the ine
eni. and T suspest that thee were present
wet aithonaly nod enltured unui the second
" 1 that e consoligstion was apparentiy
~ ‘ment with Friecdlinder’'s pneumonia,
* perimpased upon an uncerlying proc-
wxt significant finding was the cuiture
10, aurcus, perhaps secondary o the anti-

v. Either ti.o Friedidndsr or the swaphy-

manisms couled have procuced the rarcfied

Be alr peocikets that were visible on the

day. Now, mayv we see the x-ravy fiims?

iep L. Weser: The films of the chest

ars defore admussion (Fig. 1, demonstrace

a in e upper and middic feids of the

st wiobneumonia and a pieurz.

dcn cicared with the exeeption of a smaii

“zht costonirenic angie. On an exariina-

ears ater there is no cvidence of pneu-

:ar onliteration af the right costnphrenic

dresent.

Nt Are the fungs enurely clear eeur the
Yes On the first examination during
one can see a homo-
drv Siling the upper chest eavity on the
iterating the mediastina border and ex.
w laweeai chest wail. The inferior border
d sharply defined. The led adius is not

there is no evidence of a inass in that
r-fung frid and the right-iung fieid
i . opinion. the trachea is only siightly
ae deit. The visualized rip structures are
Pl raken eight days .ater <how mul-
«i transiucent areas within the previ-
wated hemogeneous density, which has
red. A [3iiiv nomogencous density s
iong the left lateral ehest wall.

Hinesy «Fi,

T LSS
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5 diseharged, Thwere 2 formed .
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Dr. “Wiser: .

ansistent with oed?
compair ™ lncuiated Suid
in the upper chos cavity. T - ~runarien per-
afew davs lar o chows zan incrense un the
transluceni areas in iue upper-lung field and azain
the pthmcd Auwi siong the left anoer et wally
with streaky densidies inothe Jower-.caw feid that
mizht be atelectary Lrvas.

Dr. Prrryax: Therve arfinitelv is 7ot 2 pronounced
deviaiinn of the trachea toward the iesion. as I as-
sumed from the arcription.

Dr. Wusra: The patienr had a clicht scoliosis of
the upper dorsal spine. wili 2 comvexity o the left
contributing to deviation - the trachica. Also. if anc
examines the films in «...nce one nntiret a <light
deviation that deveioprt, during the course of the
itlness,

DRr. Prrrsas: However, it doesn't imply the pre-
existing reduction in veiwze of the upper-lung ficld
pulling the trachea over thu: 1 had andeipated.

Dr. Wezer: The fnai examination (Fig. 3; dem-
onstrates more clearing or :nore transiucency in the
homewrcnieous density in the upper wng, with persist-
cace of the nomogeneous density aivts the jeft up-
per chest wall. which is compatible wirh pleural fluid
or perhans nieurai thickenin:.

In acdition to the convendonal exs ninations lam-
inagraphic and broncisraphic stuuis were pore
formed. Althouvrit the Loochogram is inadeguate.
the tracisa. tive leftemiain--re-n bronchus and th
pri-iary branchi are weli shown. and an intripsic le.
sion s not evident. Ther~ is siight eievation of the
left-main--m browenus, consistent with reduction in
the volume of the left upner lobe.

Prrrvas: Therefore, on the Srer of the two
recent admissions I assume that tius nan had poe.
monia, provaoly due to Friedidncer’s organisms with
a superimpescd staphyincwceai infeetion. When he
left the hospiiai he was not wall, hut impreved. and
nine days after discharee -y flms chowed a large
density peripiieraily, with inss of volume and cleva-
tion of the hilus, that was probusiv 3 o iral rather
hman an intrnpadmonart process. We now have to
consider tiwe sy'\..'.pmms aiwd signs in addition to the
cnanges cemonstrated radiologicaily that e o the
sccond admission. They were predominany weak.
ness, unsicadiness, anorexia and a beart murmur. The
absence of 3 productive cough suggesis that the proc-
ess that wias present at that time did not communicate
with the bronchus. uad now that { have seea the
x-ray films [ a:+ . -anvinced that it was in the nleural
cavity, anvway. [,ire were 1o signs of oharuetinng un
bronchoscopic exar:ination. which siowad neriv ine
flammatory changes. The oniv abnormal iaboratory
Anding was a mmxmqllv cicvared billrunin of 17 mg.
ser 100 mi. The choice ai iests verformed suggests
gt he ameading physicians had in mind 2 lesion
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What processes must ] consider in this case? Siuce
the availabie data are sparse, 1 am trving not to
neglect even the smallest hin: in the information
given to us. I shall rus quichiy through the pose
sibilitics that [ considered before seeing the xeray
flms lecause they no longer seem relevant. [ thougin

of an alveolurwcell.carcinoma, which_can produce

fbrosis. but I was overernphasizing the tracheal de-
viation. Profuse sputum is usually 2 manifestation of
that type of cancer, and tiw invoivement frequently
is bilsteral. This man had a process six years before
admission and a recant process that was comparable
in many respecss. but the flyst one eleared compleseiy.
and it seems usnecessary o look for an underlying,
long sianding nuoplasm. The lesion was not sugyestive
of adenocarcinoma, which is a peripheral process,
and it bore no reseinblance o a mnetastatic carcinoma,
the suspicion of which. was apparently the motive for
the tests of liver function and the amviase cetermina-
tion. Certainly, fuherculosis could produce this pic-
ture, and the necgasive twherculin test doesn’t exclude
iz, but it does make it less likelv. There wus nothing
10 sugzest sarcnidosis.

Having discisced those entities, I siual wrn 0 2
eonsideration ol the patient’s varied occupatonal
histery, d
have encountercd from indust:iai dusts. He was ex-
posed to asbestos a number of vears Lefore enery.
Asbestosis is 2 form of sm-t-a.a. and whezher or not
asbestos gots into the al--oii depends upon the pas-
deje size. It is miy undeestanding that the partieies
that are encountered during handling of the manu-
factured product are too iarge to reach the alveoli.
It is when one works in the asbestos industry itseil
that the dust exposure is cangerous und I'm going
to rule out the holds of ships as rewusds a diagno-
sis of asbestusis. ~.\aother zertinent pPreumoconiosis
is byssinosis, wnich is produced by cotton dust. That
seems the most likeiy harns'ul agent thut he might
have Duen exposed to curing his cure~ us an upe
hoisterar, but awvzin the particie size wouid have besn
o large, and that condition 't suggested by s
picture, The auesdon oi 4 iatection reluwed o his
weupation arises next. Admirtedly, his occupation
mav have nad nothing o do swith this iliness, but I
pave 1 wse ihie foew tacis gives dnosezrch of a clue.
Furgous infections .oy he associted witi many types
of dust. and one wwae 1 think of pardcularly is histo-
olasmosis, I cdon't be’l « 2 thar poultry is killed in
siaughiorhouses, and &' . .. inerely toucli on thar diag-
nosis and discard it 7 -iopiasmosis can be respon-
sible jur ntroue pcn:.....m mates 2nC fan induce
caviatern, ai otherwisz nwv g in this case
~-::nb£:u:r;.. o je Th < other Iagl but

¢ 10 ke the tir: even 0 uam= them.

Al L T et ..-r"xous» Gisenyee thas 7 ospall noean
I meato 8 dllamestin D . aill rabbirs
s :.'.i ©owo o L rraduce absceess

beginming with the nazards that he may.

cavits that pessist for months and cun cau
pleural effucion.

I have come down the list to one other, more
mon and tu iny mind much more Jogical disease
a slaughterhouse worker miglit have. Heinay h
infected large animals, including swine, and
thinking now of brucellosis, which can eause ¢h

" pulinonary lesions and effusions. It is manifeste

many svstemic svinptoms, and in working with
meager history [ cunnot neglect the weakness
unsteadiness that this man experienced and the
dizc murmur because bruccllosis ean produce ¢
cardits and can cause murmurs without recoy
endocarditis.’ I find this the least unlikely explan
of the patient’s illness. both past and present. T
fore, 1 shall say that he had on the firsi recunt &
sion an acutz left-upper-lobe prneunionia, pro
due to Fricdiiincer’s organisms with a supurin
Stapsi. aurens infection, and thar that condition
curcd, In addition, I am yoing to accuse hi
having chronic bruceilosis. probably acquired
infected swine while working in a siaughuterihouse
haps first :manifested six vears agn by the proc
the right lung and currently piaducing oF
fibrosis and nossibly some grunulomas in the el
with 2 svsiemic reaction.

e Lewes W, Kane: Was this man an aicol

Dr. Joux H. Kycwerss: No, he was not,

Dr. Bexjasny CasTrEsianN: Why do vou as

Dr. Kaxz: This storv is perfectly cuns<istent
mult‘p‘e aspirations of saliva producing infec:!
the right iunﬂ' uriginally and subsecuen:ly infc
and . iung abscess on the left side. The
types of organism in the cultures su pport thaat
nosis. 1 think that the naten: ended up wi
mpvema as well as 2 Jung aibscis on e ho
asphation of conaminated material,

Dr. Saxver Taizr: [ might wdd thot beva
x.pivnstri: pain and vomiung 40 upper gasuroini
series was done during the first recont adsisic
was ==rmal. The uueston of aspirition pne:
was cconidored. Ao observed ar that time
wreme fenkopenia, which was the reason fe e
with so many andbioties witiiy we w.ers '.:'yi
decinficr the cultures. The whire-cel! conr
the range of 2000, and this was .. of severzd
IACUIONIC OO L COMPatiied by feudioen!
e had sev wito L the last {ew wnontis,

Dr. Warrey Poixt: Dr Pittman. do I unide
‘_;‘()u zo impix thay the pasuauaonia was pasica.
b\ ruceiiesis, or @o yeu think tat the
. another inf- Lo conenrrent w
;ZEc preuinonial

L.t

Tr.ul.s Was g
ciear=cut o,

Dwo Prrrvesy [ om suggesting in oy {antasi
he .7 C nsls,
SO MW Lo ovou have so bring tha.

ot he s -

rauyiite

SAXDIALD SNVITLNY SN 1
worker



I S o I At I T T TP 1 VR TRt n . AR Tt
S - ,, v — -
.
Mol CASE ROCORI 'S OF WITE St 0 T BF7TTS GESNTAAL 1o nr, T

FTMAN
v If b was Fricdiisg
S uees mepeet L Dot
norn: . witi. the sepe.m buiging dowrsvarnd.
r than ti:e mased raduction in volune?
1. PITTMAN i

| lea't =~ . ust gl
l+:"s pneumonia.

[ wouid. and thar is why, as | :cad
s record. [ thought that ths ling was the site
revinye change because i tiw -oreated neention
wiation of the rachea. A\ chrunizally searred lobe
reduced volume seemed thic oniv way ro account
. superimposed nreumonia arn: deviation of the
wa toward the involved area. I explainesd th
sonarour that was shown on the x.rit um
i~ basis nf an increase in size of a portion of lung
ennid stili expand.
.. Kavz: What operation do vou think was per-
ed? .
L PrrTvan: Previensiv, I believed that it was a
weotemnv because [rem the deseription of the xeraw
[ cuin’s expect an efTusion and had in mind
ion of an area of residual preumonitis or possidly
wnuiomatous lesion, [ now suspee: “hat the sur-
epened the cliest to drain an uapycna.
swarr M. Crarstan: One oceupational dise
-, °" vou dida't meation is so-~alled metal-fume
& _h is believed o oe ailled to zine and other
i products. Such {umes are characteristicaily
lin conaned spaces in the holds of ships. and the
se probahiv results from Sne meral {ragments that
wwe the b diffusely. That conditon might
jomned 3 hackground in this vase for the suoses
. bacteriai infection. whnatever it was,
PrTrsiax: This padent last worked in the
of *hips lousiesn vears vefore tiese admissions.
. Cinaeman: I amy specuiating that :he back-
wd was scuring of the . : from fine metal par-
:: *t he inhalec in those coniined areas,
- CasTuaman: What was chie thinkine on ke
2
Trurr: Ohr initial impression was cthat the
wizht he | pncumonta. with she formation «f 2
whserss, periiaps sceondary o ebstruction behind
siasm. and he was eated on that preenice,
wurpose of the operation was 0 iind out wiwetner
s a wmmor and, if not. perhaps o rescct e
wved lung ussue.

Crinvicar Diacsosis

wncumonia. ? carcinem.:, ieft upper love.

"R, Hegrey 3, Prrmawy’s DiacNoses

omic .. :cellosis with Abroesis, [ofr ‘ung.

aral effusion. i

HHnonia. acuie. ieft upper iehe. arciably dus o
Fricdiinder’s organisms, with surerimpoced

- . .
Ntandt avewrsie imlnmeimen  aviwasd

inbe 10 be iarger -

Pamnovocicar O wtsgon

Dr. CoasTiavtis: When - - LTS S AN PR T
patiemt’s caest Lo dound no fluid, Tihe o wppe iobe
—was bound diwn i ciie chest wall, and it was n s

sary te empi. e to dissect the adhereat vier ool
from b2 pariciad pieurn

a0 us

which was extraordi. - -
thick. The ot -per v had shrunk into an o ¢
mass, sbout 12 v 8 by -« cm, reminding the surgera
of the «i-c and shape of 2 wangerine. Tio diven o iid
nev ine v ive the lingnia of the upper lobe, ive v orely
the upier segment, wnd he was able to disect i
from . iinguil. waich was expanded at the tine of
operation. Ninee the resected segment was hard and
Abrotic, re helicved that e was dealing with a chronie
pReumentis rather than a iumor.,

On secciuon the npicura was extremely thick. hvalin.
ized and acelli:lar. and it wwas obvious why :ite surgeon
had diffculty in dissecting it. This is not the usual
finding in chronic pnewmonids, cven with extensive
pleuritis. [ think the arez on the x-ray films that
suggested localizi! cmipyemna or fluid was the thick-
eard pieurn, w.ich in piaces measured almost | em.
Microscopicaliv. there was marked fdbrosis obiiterat-
ing portions of thic ‘nag parenciiyma. Section of
another area showed vrry severe, chronic puenmn.
nitis. with exwiste in -ome af the air spaces and
marked chronic infiammation, incliding the phago-
cytes falled with: lipid :hat one experis with any long
standing. chronic nnr-upenits (Fig. 43,
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Dx. Piztaian: Can these changes occur during a
sixewcuk course of illness?

Dx. Cassnenan: [ think they could, but in this
case the backg:ound was probably much older than
si\ \\t&.ks. (! course, we don't have 2 Ll taken
iy the three years before sdmission. but 1 am sure
on fur a matter of

el

tiaat something bad been Wy
montiis. perhaps even 3 vear,

Careful examination of the air spuces under the
microscope showed a numuber of brown, irregular
bodies withi 2 knob at each end. characteristic of the
clubbing and the irreguls: iy of ashestos bodies (Fig.
3:. The fiber is in the cvnter and s covered with
protein, which then degenerates slightly o cause the
preguiarite. Asbestus bod.c:« stain broun because ot
the inpregnation with iron that occurs in their forma.
tion. Therufore, the underiving disease in this case
was almost certainly asbustosis. Som:e authorities' be-
lisve that symptoms and signs and 5 pnewmonitis arise
only when a secondary inlection is superinposed on
the pre-exusiing ashestos fisers —— that the asbestos
fibers are fairly incer, but \mcn a secondary infection
intervenes poewttonitis may Jevelop, Thicken ing of
e piewra {Fiwo 6. s typicul of asbestosis, and, in
fact. a natholoyist with w. -+ experience with the dise
ease immnediateiv thinks «f asbBestosis when he sees
hat change. There were no mciaplastic changes of the
hronchi suyw~iing that 3 wumor was Feing formed in
this case, and we made a earciul searuhl because
artont0sls s one af the predisposiny .uctors {or carci
uoma of the lung,

cenciols dabest
drea. .

ENGLAND JOURNAL OF MEDICINE

rstury

Qct. 13,

Dr. Prrrstan: The findings interest e very o
Lecause from iny reading and from what [ have h
Dr. Harrier L. Hardy say repeatedly, ashestosis d
ops only after exposure to minute particles of uslx
less thun 3 and ro more than 10 micsa in siz
dicn’t think that it was possible to contract the di:
merely from apnlving asbestos in preparation anc
dealing with the dust of the mining of asbesios.

Dr. Castrestan:- Of course. the discase deveh
several years ago, when the huzards even in the
of a ship were probubiy far greater than they ure:
when more precautions are taken.

Dr. Kaxe: The patient did have a lum; abs
didn’t he?

DRr. CastiEMaN: There was no evidence of 2
abscess at the titne of operation. He must have
an infection in the luny that shrank, but all our !
ings can be explained by sccondary infection o
underiving asoestosis.

Dr. Kxowies: Dr. Castleman, [ don't n
understand how vou can relate the exposurc
aspestos o this man’s recent illness. ‘How can
associate a localized disease in one littde part of
lung with the coine idental hinding of asbestos it

DR, Caniustan: Floe ad the asbestos Obers
undouoted.y,
Dr. Kxowees: But he had had those for anine

years.
Dr. Casrtreman: That's rinie and then a e
ary infection developed in the vt upper lobe.

- and Thickenin: of ti. 2!,
Xi8)

Ficune 8. {.- .r iz
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stk Setip . oonivie o necessariiy and slow, s o respiveon, THL L dnani s ruetee,

G UL a clronie erganeo ., cwecninia of the
ey e

toaxiriaien s Seerimposed on the asivsiosis.

aestion 3s whether the infeciion wo:ld haye_

seck without the asbestosis.
Ryxowtrs  The x-ray films siosw only one
ea of jrieural thickening, and I find it difficuit

ain, even though it was marked. the Incalized -

hickening, particuiariy in an upper lobe. on
Jooaf ssheqosts, which ordimaniiy produces

i lewarsniw changes and lower-lobe picura!
fl:’,’.

WSTLEMAN: Tt isn't neeessarily bilareral.
PirTvaN: How do-you explain the complete
1 of the comparabie process on the right side
s hefore admission? This man must also have
wstosis in the right lung at that time, and ver it

without the development af thick pleuritis.
C\syLEMAN: It probahly was 2 less sevore

3

A~naTosucar Diacyoses

‘- pniumanitis and marked  pleuritis, left
ner fobe.

{ -
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CASE 74-1961
Presextarion ofF Casg

A-week-old maie infant was admitted o0 the
hecause of rapid deterioration.
il was the product AU i normal third preg-
nd deiivesy. exeept that the mother was sait
had cndomerwits with 2 temperature of
a few days after deliverv. The hirth weigh:
ounds. |+ ounces. The nconatai ~xaminatina
a husky, biond infant, with a vigorous crv
cvident abnormalitics. He fed well and
~ounds. !Q ounces, when discharged on the
tum uav. He progressed normaily vnui
‘uetore entrv. whnen nis aurse noted that he
10 p.m. and 2 a.m. "~edings pooriy. Alithough
by his condision ar 6 auin. on the fficenth
e, she delaved caiiing the mozher until 7 a.m.
ther summoened.a oeddiarrician. who found the
OV responsive. with sunken eves, poor coior

Lhermic awa. vas oo

»hespic. Mowoes e or aiarrhes ad eccur: o
Hamioetsooanarnival reveaied 2 wedl
i ciopea, wetl maurt' i infant © ho apreared bvpe.

v stie and withent respiration.
The eees 214 fontapre - were sunken. 1he nose and
L1030 woir normal. heart sounds were audibin,
The edge of thr :lver was palpable 2 am. helow :ite
right eostal marsin.

“The heart rate was 30 after artificiai rcsplr:xt:nn was
instituted.  While oxvuen was adusinistored  uelr
irsitive pressure :hrn-'"'. an endotrachea! trhe, i-::n-
cardiac epinepiirine was given, and a ruidown for
intravenous-fluid therane was performed. After a few
minutes tiie haby Lecame pink. and :he puise stnie
iized atva rate of 100 to 12 per sunute. Spontancous
respivation degan, he rricd joudly, and goed move.
ments of all extremitic- were scen. The lung< were
clear. A truncni macuins eryvthematous <kin erustion
was observed. The intravenous-Auid theravpy inically
consisted of 13 mi. of <aiine soiution foiiowed by 1 gm.
of aijbumin. Subsequently, a multipie electroivte.
potassium-containing sowtion was initsed, 0 whiel:
chioraraphenicai, mvmrom)cm and sater digesin o
20 mg. 3f cortisni hemisuccinate were added. During
the next four hours breathing <topped wice. The
first dme. recoseitadve measures were suceessiu!oon
restoring spontancous respiration. The second time,
during an hour and a hailfl of assisted breaching, the
heart rate graw.=~liy decreased. The child died four
and a half hours after admission.

e

FRIEY JO R U TR

DirrerentiaL Divayosis

.\",\'rr* TarzoT®: Ia this case one can
on ;.j guess (e oxoihoijogicai diagnosis. Kather than uy
1) c..taaogue ail the conditions ti:iat might have camsed
thiis child’s exitus, I grefer to focus attention on the
most common causes of this wpe of proniem. In re.
viewing wihat jittle informiation we have [ noder thar
the mother tad sngdomerrius. and it wonld be inter-
esting to know whethor e placenta 7 this pregnancy
was examined stnee the icreseopicai examination of
the piacen:ia aiav revez!l infection that ean be shar<
by the bhaby. '

Dr. Joux §. Rosev: A frozen-scetion examina.
tion wasn't done. bur the placenta was groesly normal,

Dr. TaL20T: This baiy was falrly large at oirth.
Was the mother ciiabetis by anyv ‘hance?

Dr. Roney: Noo

Dr TarsoT: If the chiid had a b and bicom-
paribiiity we wouid iave heen irnformed of it. [ must
proceed on the assuwmprion tiat he was aprarentiv ail
right urtil Jourteen dave of awe, This < the age wren
congenital maifornations and inbort errors are oiien
cutected, and ane also thinks of rauma and 7 inec.

*Acting chief., Chudren’s Medieal Service, Moavachisety Tenea
Hospiru: associate profemor of pediatnes, Harvare Medicss Schaal
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CASE RECORDS relicved by the operation, and he was referred to 2
OF TIE ' psvchiatrist for further cvaluation and treatinent

SSACHU SETTS GENIRAL HOSPITAL Two weeks hefore admission he entered 2 mental hos-

pital for management of depression. Anisocoria was

el ===~ observed on admission. An x-ray film of the chest

g {;\4 showed a decrease in volume of the right hemithorax,

{,J with partial collapse of the right Iung, pleural cffu.

.;:‘;:.}. Ei ; ::: sion, shift of thc mediastinum te the right and an

&__‘l:‘_....‘_., VLR : extensive density in  the rightaniddle-lung  ficld.
S A RN g ‘ Transfer to this hospital was a.rrangcd.

Bilateral nerve dcafness had heen present for seve
cntcen years. The patient had worked as a plumber

Weckly Clinicopathological Exercises
ey P ° for forty years, having speat about half of that period

FOUNDED BY RICHARD C. CABGT ' installing insulation on boilers and pipes. He had
BexjaMiN Castizsun, M.D., Editor : smokedrl% packages of cigarcncsﬁdaily for inany
. . ears. Five vears previously x-ray films were inter-
Bzrry U. Kisses, Asistant Editor ;rctcd as showingz peptic ’:cher. yT‘ne'c had been 2
loss of 30 pounds in weight during the thres months

CASE 62-1963 before entry. o
PRESENTATION OF CASE Physical examination disclosed a pleasant man
A who did. not appear depressed. A right-sided Hor-

ifty-six-year-old plumber was 2dmitted to the ner syndrome and drooping of the right shoulder
al because of pain in the chest. were _ observed. Dullness and diminished breath

tient had been in good health untl twenty- sounds were heard over the lower third of the right
q previously, when he began to experience lung; the heart was normal, and there were no mur-
-ideu chest pain. Six months later he was told murs. The liver cdge was felt 2 ﬁnzcrbrmdt‘:s below
1 x-ray fiim ox cnc cna: was aonormal. Twcive the right costal margin.

LI . . lana LI L ) .t T v -
- AN u“n“d-nmA u\. ‘-nu-‘w b S0IAL S Nd uua- o o \\--nl‘sc --nab

ecause of persistent chest pain accompanied the respirations 22. The blood pressure was 120 sys-
:pnea and a cough productive of white spu- toiic, 70 _diastolic.

There had been no chills, fever, weight loss The urine was normal cxc-:t for a rare red cal
igue. A tuberculin skin tast (second-strength and | or 2 white cells per h.gn-po“cr ficld in the
was reported as strongly positive, but studies of  sediment. The hematoerit was 38 per cent, and the
:rum.znd gastric washings for tuberculosis were  ‘white-cell count was. 11,830, The fasting glucose
ce. X-ray films of the chest dcmonstrated 2 was 100 mg., the urea nitrogen 15 mg., the calcium
! density on the right side, which was thoughg 9.0 mg., the phosphorus 3.0 mg., the bilirubin 0.3

rasent szaﬂy or':amzud hydrothorax; bron- =~ M§., and the proctein 6.8 zin. (the albimin .4 o,
4 . :.‘

R e I S AT IRTIL S L Al ] AA.;: n.uu

pic and bronchographic studies were negative i I
sided exploratory thoracoiomy was performed, | .- 7 S oI ’i
ceortication of the pleura; the patholegical di- | ‘ A :

was “dense fibrotic pleuritis” He was dise - T ‘
i home on isoniazid, 100 mg. three times daily. - T

months after discharge the patient re-catered

nc hospital because of continuing chest pain,
had not becn imiproved by nerve block per-
in 2 surgeon’s office. An x-ray fikm of the

:vealed thickening of the apical pleura on the
¢ ~nd a lincar-density-overlying the diaphragm ) ¥ £
*he left ‘cardiac border; ‘on the right side 7 -

;  .iogeneous shadow compressed the lung Wl ]
ard and medially and estended from the )
v the level of the sccond nb; another density
‘d from the third costal interspace to the dia-
- The fourth, fifth and sixth intercostal nemves
vided in wn attempt to refieve the pain, and
WoONwannaiieg of aspecimen of (he pleura re-

—
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-ovide several interesting findings. First of all,
~ a fairly extensive reaction slong the periphery
.+ right lung (Fig. 1). Tt outline is irregular,
i it sceins to be a soft-tissuc reaction cxtending
jund the catire Jung. This change incans a de-
ase in volume ‘of the lung, whxch is further indi- thereby giving rise to the Homer syndrome?
nd by clevation of the right leaf of the diaphragm ___ Dr. Drevruss: Of course, a soft-tissue lesion above
i by rewaction of the heart anid mcdiastinum to-  the apex of the lung always raises the suspicion of
.rd the right side. Within the lung field there is 2 2 superior-sulcus tumor, but I interpret the altera.
1tern of fine fibrosis and perhaps a nodular infil-  tion in this case as a continuous process actually
te. T am less certain about. the findings on the left  cncasing the lung. Another clue that I should fike
e, but therc appears to be pleural zhxcl.cmng along w0 sce befors making a diagnosis of 2 Pancoast tu.’
]cn lateral chest wall, as well as 2 similar but  mor is evidence of crosion or destruction of the frst,
;ch less marked pattern of .fbrosis and nedular second or third rib, which is not indicated on these
iitrate. The abnormality is.confined almost en- fims.
ely to the-perihilar and basal regions of the Iungs. Dr. Knowrzs: Can you state fairly definitely that
se lateral Alm of the chest taken at the same time fluid was absent and that the major portion of the
2in demonstrates the clevation of the diaphragm  change was due to fibrotic disease?

the right lung along the cardiac and mcdiastinal
horder.

Dr. KNowrrs: Do vou see any cvidence of a Pane
coast tumer, or so-called superior-suleus tumor, in.
vading the soft tissues of the right thoracic inlet and

¢ the extensive altcration that is apparently a
sural reaction. A fluoroscopic spot film (Fig. 3)
sen shortly thereaftar reveals a fmc, linear, reticular
ttern that is orobably indicative of fibrosis, and
xed in with that change or superimposed upon it
. se= a pattern composed of very small nodules,
rich in some areas, particularly in the lower zones,
ce into conglomerate shadows. Finally, a high-

uon film (F‘g 2), which was taken pnmanly

ole 0w ——— ] o
Sl ow Lo walchad w —he "t';“""’" r..:'_'-_ Joatunty,

;0 demonstrates very nicely that in at least two
%, the right fourth and the right fifth, the an-
“or part of the cortex is missing. This picrume is
rtainly consistent with crosion or destruction, and
ere is prodably also slight ercsion of the sixth and
venth rics.
Dr Kvowres: The fiims demorswate that this
an had bilateral pleural involvement, but pre-
yminzatly of the right side. Furthermore, he had
iateral parmchymai changes that were largely con-
1ed to the lower Jobes. He aiso had crosive dissolu-
on of at least two ribs on the right side. I'd like to
k a few questions pertaining to the radiologic
acdies because the crux of the problem, as I sce it,
whether the patient had cither bronchogenic car-
noma or a pleural mesothelioma as a2 complication
" what [ believe was diffuse puimonary asbestosis.
Dreyfuss, will you tell me abour the character
" the carina, in view of the fact that there might
ive been metastarc malignant disease in the con-
guous lymph nodes, which “would distort it?
‘Dr. Dxevruss: The oudline of the carina is sharp,
hat fact is against significant subearinal ade-
- 7.
T, Xxowtrs: Secondly, would you say that the
cural fibeosis on the right side definitely extends
to the mediastinal structures and cven into the
wiracie inlet on that side?
Dr. Dreyruss:. The change that appears to be
wrural Abrosis or thickening Jdefinitely, and probabily
mnl’c-mllv estends ajong the medial surface of the

Dn Dreyruss: I am quite certain of the absence

of a significant amount of fluid. The left leaf of
the diaphragm is very sharp, and the usual tapered .
sign of fluid extcnding up the posterior gutter is -

lacking on the right side.

Dr. KxowLss:
though the”right hemidiaphragm was cievated the
lwer extended 2 fingerbreadiths below the right
costal margin. So I assume that there was significant
k.nqm.—.mw

Dr. Drevruss: Itis cerainly suggested. |

Dr. Kxowrzs: As I see it, the argument in this
case rests on {our key ﬁndmgs the disease was bilat-
eral and both pIeur:J and par:ncnvmal the patient
had persistent chest pain; erosive dissolution of the

One other point is 1ha:, even,_

i ——— -

ribs had occurred; and a right-sided Homner syn- -

drome had developed. The last three features sug-
gest 3 malignant procass and remove the disexse
{romn the simpie class of just a fibrotic reaction to as-
bestosis. The only conclusien that'1 can reach is
that he had chromc pulmonary asbestosis, and that
a compiication of some type had developed. '

" At this point perhaps a brief historical review of

asbestosis is in orden’ .Asbestos is 2 Gresk word
meaning unquenchable or unconsumable in the
sense of being indestructible. In 430 B. C. the Ro-

mans discovared that clothing made of this flexibie

fiber facilitated the collection of the :she' afiar cre-
mation. [ts conte-noomry use is as msuxanng ma-
terial for pipes, linings for chemical containers and

brakes on automobiles, insuiating slabs and shingles,

firefighter suits, theater curtains and undercoating

for ships and automobiles.t Two vears agoe pul-
monary asbestosis was reported in Massachusetts in

a man whose occupaton included spraying under-

coating on curs®; the material used had an asphalt
base with about 30 per cent asbcstos, and he had
true pulmonary  ashestsis. Ashestos is the nawe

given 10 a scerivs of minerals comuposed of certzin

fibrous silicates. mamesium and iron. Tt is mined as
crusiied rock and is then cuded, woven and spun
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‘Dr. Castirman: The sputum was cxamined

bo(h trumor ccn{ 3nd RS}')CSIQS rbcﬂ, ﬁnd n(“tht‘r

- found. :

& - Knowwrzs: \{) argument s bccommg less
ccaable by the moment. Were the so-called ashestos
corns abscrved on physical cxanination? These are
sm::ll nodular fibrous arcas that may develop on

.he hands, arms and legs of pcoplc “whe Work™with™
asbzstos fibers.

Dr. CasTLEMAN: None were found.

"Dr. Kyowirzs: I should like to say a word about
‘he paghologac physiology of this discase, a]though
it requircs extraordinary courage to stick with my
sriginal prcrmsc after all these questions have been
answered in the acgauve. Pulmonary ashestosis is
sommonly associated “with the alveolar-capillary-block
syndrome.® The full-blown syndrome is characterized
2y reduction in lung volume, unobstructed air flow,

nereased respiratory rate and ordinarly cyanosis on
sxercise, but with a normal carbon dioxide level or

sven mild respiratory alkalosis since there is no.

sbstruction to the diffusion of carbon dioxide.

What clse should be considered in the differendal
‘iagnesis? Tubcrculosis and fungous discase such as
.ctinomycesis are possibilites, since both cause pleu-

Rorosis and bilateral chronic discase, but there

ne- evidence of chronic infection in this patient
“ s disease, with the excaption of actinomy-
erzds B BUl causs a I.;guuacc‘u
roliferative reaction. So I can dismiss those two
iagnoses.

The prescnce of the Horner syndrome bothered
1¢ considerably, but there is no question that a neo-
iastic mesothelioma, by invading the lower cervieal
anglions and sympathetic fibers or the upper thorac.
: Aibers, could be responsible for this condition. The
ict that it was nodesd soon after the operation
ude me worry about merastatic disease or evenm a
ttle infarct in the medulla, but with ne other
isociated neurologic findings of the so-called lateral
.edullary or Wallenberg syndrome one has w0 place
i cause of the Homer syndrome peripheral two
e spinal cord and o the medulla. A superior-
dens tumor with invasion of the sympathetie stel-
te ganglion or compression of the steilate ganglion
7 a cervical rib, perhaps due to manipulation dur.
g the operation, scoms unlikely on both clinical
'd radiologic grounds. A final point to be explained

the elevated aikaline phosphatase level It is pes-
dle that the high value reflected metastases to the
=« or the liver from a bronchogenic carcinoma,

" ‘nterpret the clevation of the right leaf of the

S .gm as a sign of significant hepatie enlarge-

cnt and choose to say that a pleural micsothelioma

vaded the diaphragin and also the liver.

My conclusion is that this man suffered from pui-

oty asdestesie, with diffuse parenchymal inter.

tial and nodular Gliosis as well as extensive pleurai
wesis, [n .u{dmon I bchc\e th::t he had a plcuni

—aedl 3T B
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choice on the negative evidence — that is, the nega.
tive hronchoscopie study, the nonspecific radiologie
findings with no suggestion of a localized mass and
the negative sputum cexaminations. [ think that the
operation was another right-sided thoracotomy, with,
I hope, pleural and pulmonary biopsies and per-
haps cven biopsy of a discased rib, _doubt whether
curative surgery could be done. -

Dr. LaMar SouTTER: Why.do you think the pa-
tient lost so much weight?

Dr. Knowrzes: ] attribute the weight loss to thc
debilitating cffeets of chronic pain and ultimate in-.
vasion of the liver, cither by metastatic discase or by
dircet extension. Loss of appetite may be the Ley
symptotn of hepatic involvement.

Dr Kexnxer T. Bwo: Diffuse lung disease,
whether or not of occupational origin, may result
in weight loss. This cﬁ’c::t is probably a manifestation
of persistent hypoxia. For cxample, the prcscmine

complaint of the patient with pulmonary e-nunvsc"na- --

is often progressive weight loss. .

It is important to note that the crysa.ﬁme form
and size of inhaled pamclcs may destermine the re.
sponse of the host in pulmonary disease associated
with occx.pauonai exposure. Crocidolite, one of the

gseveral varicties of asbestos fibers, may give rise not

only to parenchymal and pleural disease but also
o pcritrme'al manifestations.* Chrysotile, 3320 -+
" 2510s * 2.0, 1s the main asbestos of commercial use.

Dr. Castizax: Dr. Isselbacher, do you have 2
comment?

Dr. Kurt J. IsszasacHER: As Dr. Knowles men-
tioned, in 1953 we became interested in a possible
relation between asbestosis and the developmient of
bronchogenic carcinoma. It seemed important to
documcm such a rc‘anon, if it existed, because of
the magnitude cf the asbestos induswury in this coun-
uy. We were :mprcsscd by the preponderance of in-
volvernent of the lower lung when the carcinoma
occurred in association with asbestosis. .Another fac-
tor pointing toward an association of the two en-
tities was the'high incidence of bronchogenic carci.
noma -~ namely, 13.8 per cent. A third featurs,
which Dr. Knowles has c.nph':.sx‘.ed in this case, \was
the bilateral nature of the discase. In view of ‘the
occupational history in the present case, I find D:.
Knowles's diagnosis most attractive.

Cuxtear DiacNoszs

? Asbestosis.
? Carcinoma of lung.

Dr. Joux H. Kyowigs's DraGNOses

Pulmanary ashestosis.

- Pleural musotheiioma, with’ invasion of medias.
tinum, chest walll right hemidiaphragm and
liver.

Pimrorocicat. Thserssion
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. "The .patient died ten days after this operation.
At autopsy the entire right side of the chest was ob.
srated by dense fihrous tissuc that in many places
s obviously ncoplastic. In the region of the right
er lobe the plcura had a thickness of as much as
5 em. As Dr. Knpowles surmised, the pleural tumor
had extended, through the diaphragm and overlay
the surface of the liver (Fig. 8). However, the paren-
chyma of the liver was spared except-{ora-fewsmall
metastatic nodules. The neopiastic tissue extended
into the lower lobe of the right lung, producing the
scrrated or cobblestone margin, as it projected from
the pleura into the lung, that is characteristic of the
mesothclioma. The left lung was also involved by
this dense pleural tumor, and there were a few small
merastatic nodules within its parenchyma.

The tremendous mass of the mesothclioma in-
volved the entire mediastinum, and compression of
the subclavian veins on the right side accounted for
the Homer syndrome. The tumor extended down
to invoive the pericarcium as well, and there were
two small nodules on the epicardium. From the
pleura it extended into the ribs, as was secn on the
x-ray films, and two of the ribs wers completsly
destroyed. The vertebras were also involved, not by
direct extension but by actual metastasis. As [ men.
ioned, the huge tumor extended down from the chest

d overlay the right lobe of the liver, and when jt —

pesled off nodules were scen on the surface of
S.. liver. The omenturn was completcly coversd -
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"wURE 6. Saprtal Sectton thiough the Loicer Lube of the
Right Lung, Diuphiugm and liver.

The meathilioma eactrcles the lung (aboce) ard sorerkies

he unterive sarface of the liver (below)., Note the plesval
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with mesathefioma implants, which were present
throughout the abdomen, cspecially in the region of
the right lower quadrant over the cecum, the ascend-
ing colon and the terminal ileum.

Microseopical examination of one of the metastases
within the left lung (Fig. 7) revealed mesotheiial
cells with a tremcndous fibrous-tissue counterpart,
which is characteristic of the mcesothelioma, as 1
indicated (Fig. 8). In fact, an occasional mesotheli-
omna is almost entrely fibrous, and at times it is very
difficult for the pathologist to differcntiate it from
merely dense collagen or a fibrosarcoma. We know
from experimental cvidence that the mesothelioma
cell, when grown on tissue culture, may produce col-
lagen, and that is what it was doing in this metas.
tasis. On the other hand, other mesotheliomas are
predominantly made up of large mesothelial cells,
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TiGuURE 7. Aletastatic Nodule in the Left Lung, (X15)
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