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Stuphylococcus aureus, despite the absence
of that organism in cultures of the patient’s
sputum. Microscopic examination of the
sl wall revealed fibrous tiese chronic
inflammation. There were ww heajed
necrotic foci and the adjacent lung showed
severe bronchicledtasis. There was no Irag-
ment of normal bronchial architecture in
this cyst. These clinical and morphalogic
observations substantiate the diagnosis of
pust-infectious pricumatocele in this patient.

Although there 1s inadequate documen-
tavon of thes child's mtial illness, the
author believes the evidence presented sup-
ports the conclusion that she had a chron-
ically persisting postanfecnous pneumato-
cele which s known to have existed for
three and probably for six years
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ANNOUNCING THE

The American College of Chest Phys:-
cians 15 offering three cash awards to
winners of the 1964 Essay Contest

Fust pnse 1 $500, Second prize $300,
Third prize §200 Each winner will alse
receive o ceruificate

A trophy will be presented 1o the med-
ical school attended by the first prize
winner. Thes trophy will be inscribed
with the name of the winner and the
name of his school.

1964 ESSAY CONTEST

The contest is open 1o undergraduate
medical students throughout the world.
Essays may be written on any phase of
the diagnosis and treatment of chest dis-
cases (cardiovascular or pulmonary}
Five copies of the esay must be sub-
mitted 1n English; length is optional.

Contest closes on March 15, 1964

Application and further information
may be obtained from the Amercan
College of Chest Physicians, 112 East
Chestnut Street, Chicago, fllinois 60611,
US.A.
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SBESTOSIS M A WWFUSE PULMQNARY

ishestos derives from the Greek woed for
“unquenchable.” The term embraces at
kast 30 silicate compounds which charac-
tristically have a 8brous structure. Their
chemical comstituemts include: sllicon, mag-
ncsium, irom, Bworine, mangancse, alumi-
num and cheossiwm in variows molecular
states and hydvated (o differcnt degrees.

Of the 30 os more asbestiform minerals,
onlv six have cwsrent ccomomic signifi-
ance. They ase: chrysotile, crocidolite,
amesite, anthophyllitc, tremaolite and ac-
tinclite. Chrysotle i a fibrous form of scr-
pentine, the other five are amphiboles.

The major plyaical properties of ashestos
are its incombuatibility, its facility to be
<parated into @laments of fibers, i un-
wwal flexibility sd it2 high tensile strengih
Orher valuable and charactenistic prop-
ceties include resistance to heat, 1o moisture
44 to the corrosive action of acids. These
properties vary considerably with the differ-
ent types of seeestos. The size and flexi-
Wity of the Shees and some chemical at-
tributes of ssbessos are characteristics with
medical implications.

BGURCES

Canada, Rumia, South Africa and Rho-
desia are the main producers of chrysotile.
Crocidalite i found in South Africa, Aus-
talia, South America and Italy. Amosite
* mined f South Alrica while anthophyl-
¢ it found in Finland, United States, New
Zealand, China, Japan and India. Ashes-
h‘:h' been reported from all these coun-

INDUSTRISES e

The industrial uses of ‘slbestos are in-
creasing steadily and now exceed 3,000
specific conditions in which asbestos serves
uniguely as a protectant against excessive
heat, cold and corrosion. There are, there-
fore, a muliplicity of circumstances under
which asbestosis can be encountered.

PRoCESSING OF ASBESTOS

Because asbestos is found both on or
near the carth's surface as well as at con-
siderable deptbs below it, the ore can be
recovered by open pit or underground
mining. The fact that 15 to 20 tons of
serpentine rock must be mined in order to
produce | ton of usable asbestos fibers
means that in many asbestos mining opera-
tions, workers are exposed to serpentine as
well as to asbestos dust even to a ratio of
95 per cent to § per cent.

Asbestos fibers are recovered by mechan-
ical milling consisting essentially of succes-
sive stages of crushing and separation by
air screening. The fibers are [unher sep-
araied, cleaned, graded according to ength
and then bagged for shipment.

The asbestos fibers are used afterwaids
in the weaving of fiber resistant textiles
and in the manufacture of reinforced mold-
ed cement products where they are sub-
mitted to further mixture with other con-
stituents according to different specifica-
tions.

InpusTrRiaL HYGIENE AsPECT

In determining the dust hazard, both the
total count of asbestos particles* in the
working environmen: and the prevalence
of fibers of different lengths should be con-
sidered.

It is generally accepted that the risk of
contracting asbestosis is highest where a

*Particles used 10 thus context ancludes Rlers
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greater proportion of the dust panticles is
fibrous and in those operatons in which

most of the processing is done in the dry

slate.

In spite of the fact that the wotal dust
exposure may be higher in the asbestos
minng industry, the health hatard is more
serous in the ashestos textile industry. The
explanation for this is that in mining 80
per cent to 95 per cent of the dust may be
serpentine rock dust, which is biologically
relatively inert

The wet stage of the asbestos cememt
industry vields a Jow risk, but the dry mix-
ing of asbestos with cement or dry cutting
of finished asbestos producty are sources of
asbestos hazard.

There is no agreement on safe limits for
asbestos dust and the best evidence for this
i that several governmental agencies have
recommended 5,000,000 asbestos particles
{of any length) per cubic foot of air as
the maximal allowable concentration, some
industries have adopted as their standard
1,000,000 asbestos fibers of 5 microns and
greater length per cubic foot, and a third
group of hygienists considers a count of
10,000,000 total dust particlks per cubic
foot as a safe limit. Techniques of dust
counting vary considerably and need to
be standardized. The most practical meth-
od is the membrane filter device The maost
accurate but least practical methods are
the thermal and clectrostatic precipitators.
The Konimeter and Impinger methods are
unrefiable. Currencly the value of the Tvn-
dallometer and photoclectric methods are
being explored

MEepicat ASPECTS

* (a) Toxicology:

——Asbestas is nat currently considered a
_Iowic substance since it does not produce
gQemic poisoning. Thus far, no distine-
;tve blood or urine deviations have been
~detecied among workers eapased 10 ashes-
tos No wmimium lethal duse has been es-
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{b) Allergy:

Asbestos dust has not been shown to be
allergenic, cither in occupational groups or
i» sxperimental animals.

{c} Pathogenesis:

Two theories of causation have gained
acceptance in ditferent quarters. These are,
respectively, mechanical irvitation by asbes
tos fibers and fibrogenicity of the protein
capsule of the asbestos body.

The mechanical irritation concept is
supported by the observations that fibross
occurs most densely in the parts of the
lungs where the respiratory movements are
greatest, or where the lung impinges against
other intrathoracic structures; that grinding
the fibers to less than 5 microns in length
decreases their capacity to evoke fbrosis
in experimental animals; and that a Gbrous
mineral containing no silicate causes pul-
monary fibrosis in experimental animals.

The chemical theory postulates an un-
known fibrogenic agent which is released
by disintegration of asbestos bodies. This
theory takes into account the delayed de-
velopment and progressive nature of ashes
totic fibrosis, and is based on the assump-
tion that there may be a correlation be-
tween dosage of exposure and the elaped
time after exposure.

{d) Pathology:

The principal pulmonary lesions includ
regional atelectasis, interstitial, mucosal and
focal fibrosis, and bronchiolar fibrosis. Dis
tortion, distention or stenosis of bronch:
and finc diffuse emphysema may be 2~
sociated with the fibrosis and become »
such instances additional factors in 1K
genesis of the respiratory disability. Per
vascular fibrosis is also observed in me!
cases of asbestosis contributing significant®
to the development of cor pulmonale The
discase process is dispersed throughout the
lungs, but the besions may be more acce®
wated subpleurally and at the bases
both lungs where the amplitude of tr
breathing musements is greater. No _-"Sh“
totic fibrosis has ever been found 0 the
inediastinal Jvnph nodes. Many abcold!
spates Mas contan ashestos bodies whi

gl T

Asbestotic fibrosis mey cancentrals
around focal lesions such ae imartive tber-
culosis or a bronchicciasis. This foct men
be bept in mind in aseming the swesity
of sabestosis through hiogey.

Pleural plagues have boem dutested by
mamy obscrvers in the United Stusen of
America, Canada, Finland, Geormany ead
South Africa. In maay imdividusls aad
perbaps even the majority of camss, these
pleural plaques do not pressst amy hisso-
logic lesions of asbemosis and camtain
asheston fibers. Some plaguns calicify
and arc localized on e parictel

1
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though apparent on x-ray, ase aat
cated with any diahdity. They

form of subpleural fibrosia snd frem
mesothelioma, both of which can cause
sgnificant limitation of pulessery cxcur-

sions.

a%g

RasworLoay

The radiologic pattern of ashestosis i
tharacterized by a ground ghume appearance
and sometimes a fine stippling. Tle cardiac
silhouette may abo be Shwrrad. Bf there
has been some concurrent eapose to dust
“ther than ashestos (as in mising), the pat-
Wm may be much coarser. A simglie stand-
and therefore does not apply. The LL.O.
"adugraphic classification i quite unsuit-
shle for grading the type ar meverity of
':h"“"s- The complications of asbestosis,
; ‘ourse, have their own disimctive ra-
ologic patterns.

PuLsosiany Pyrvasocooy
n:unrtion studies of the conventional
hn:c have not shown good correlation
- dffn the radiologic signe, the intensity

uration of exposure and pathology dis-

Chered through biopay or at necropsy.

Aseerial oxygen saturation may stay nor-
mal even in advanced asbestosis. On the
cemteasy, more often than not, cripl
exygen desaturation may precede Gyl
diclegic manifestations. Deficient gl
difhusion acroa the alveolocapillary WS+
brame may in some cases be the ondy ale’
morma] finding. Impaired ventilation and
seduced pulmonary clasticity are often
fouad in advanced ashestosis. In some in-
stamoes of asbestosis, there i8 a long latent
period between the establishment of posi-
tive radiologic signs, the firt demonstra-
bility of physiologic disturbance and the
witimate clinical outcome of respiratory
failure. Additional sequelac or complica-
thoms may supervene to initiate the disabling
phase of the disease. Intercurrent facton,
such as aging or coincidental pulmonary
i ions, may upeet the respiratory bal-
aace.

SzgueLae aND CoMPLICATIONS

Acute and chronic right-sided heart dis-
ease and progressive cardicrespiratory fail-
ure are the most frequent terminal sequelace
of asbestosis. An association between asbes-
sanis and tuberculosis has never been prov-
ea conclusively by any statistical or epi-
demiclogic investigation and has been dis-
proved in experimental animals. Active tu-
berculosis may heal and not become reacti-
vated despite continucus asbestos dust ex-
posure.

in the medical literature, there are more
articles favoring a positive relationship be-
tween cancer of the lung and asbestosis
than denying it. While it has been reported
that there may be an enhanced prevalence
of pulmonary neoplasia in some asbestos
industries (¢.g. crocidolite or amasite}, or
in some locations (e.g. South Africa, Eng-
land); this does not appear to apply for the
chrysotile industry in North America. This
comment applics both with respect to intra-
pulmonary new growths and to pleural
mesothelioma.

In contrast {o other pneumoConioses, as-
bestosis s relatively infrequently compli-
cated by bronchitis, bronchopneumonia or
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pocumonia  In far advanced asbestosis,
asymptomatic nuninflammatory broachiec-
tasis may, howeser, occur as a result of
distension of bronchi and bromchighs by
contraction of intervening fibpous tissuc
Hypertrophic or ohstructive pulmonary em-
physema is not a feature of asbestosis. Be-
tween zones of fibrosis, however, alveolar
spaces may becume distended and distorted.
This analomic condition may be identified
through biopsy or at necropsy, but is not
usually associated with a clinically disabling
equivalent

PREVALENCE OF ASBESTOSIS

Apan {rom inequalities of the dust ex-
posure in different industries, many other
circumstances can explain the great varia-
tion in the alleged incidence of asbestosis
Reports of prevalence range from 8 per
cent 1o 77 per cent in different sndustries
ui different countries.

The criteria for the diagnosis of ashestosis
are far from uniform. The application of
different radiclogic criteria, for instance,
may significanily influence the incidence
rate as reported by separate radiologists.
The mcthod of tabulating the cases is a
facior. In the same industry, an incidence
of 24 per cent among the workers expoased
to the dust can become only 8 per cem
when the same cases are diluted annng
the total number of employees of the whole
industry The pathologist, who sees only
deceased cases, or the consullant who re-
views chiefly problem cases, are likeh to
have more pessimistic views of the discase
than the chinician, who has under his care
both thase who become ill and those who
develop limited dusease only or whoe may
even escape the ashestotic reaction despite
significant exposure.

Even the more or less official statisties
wsued by different Conpensation Boards
have o he accepted with caution before
bewng compared Often the Iheral inter-
preration of the ageravatng factor dause,
or the according of beneht of the doubr
and other sooal consideratiunms, will give

mpressions of incidence which camnor be
reconciled with authoritative medical agin.
ions.

In order to have a prevalence rate which
will be more representative and mone exacy,
i would be necessary to collate the daty
which may be gathered from a smalt an.
dom sampling of pathology of deceasd
ashestos workers. Even such a study would
anly yield data applicable to the industn
in question and similar investigations would
be needed fur each type of industry.

The divergent and even the contradic.
tory opinions circulating on the differem
aspects of ashestosis and the numerous un.
answered questions have created an em-
barrassing confusion for many of these
concerned with the scientific and the prac.
tical problems of asbestosis.

irrerenTiAL Diacnosis

Asbestasis can be simulated by any of
the numerous varieties of diffuse inter-
stitial fibrosis. For diagnosis, precise infor-
mation is needed concerning the occupa-
tiunal exposure. When dealing with 2
group of industrial employees and when
serial radiographs and clinical records art
available, diagnosis may not be too diffi-
cult. In isolation, ashestosis can often ond
be recognized through biopsy or at necrop-
sy. The finding of ashestos bodies in the
sputem s indicative only of prior exposust
and not of asbestosis,

PaeEvenTION

Ashestosis can only be prevented br
avoiding prolonged inhalation of high con-
centrations of asbestos particles. Aluminum
inhalations are of no benefit, as with sili-
LOSIS.

TrREATMENT

No specific reatment exists,. Howeser.
cunsiderable benefit may derive from treal-
g syniploms or complhications. It is beues
6 heep asbestolic subjects active and am-
bulunt as long as feasible Prolonged im-
mobilits: may lead to serious pulmonan
1estriction

Wi ABBRITOSIS . 113
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some ances s bamd ou per-
ta] disshiliy sad im sthess is lumited so

Camsweery
Ashestatic subcstencsus  granulematosis
and ashesiotic CULAMEONS VRSTWOOMS ACAD-~
thosis have hoen repassed in eccasional
indusiries. Hieavy sngpasuse to somc type:

of asbestos dust may cause itching cspe-
cially in zones of contact between clothing,
wristbands, etc. This is due 1o superficial
penctration of coarse bas no
Report pre by the Sacliygy an. Mature and

: ' ; Paul

p T Coliaom Bekd T Dt
B , Reginald H. Bmart and Roy E

itehead
Peter A Theodos, Chairman, Comsuitiee on
Occupational Discsses of the Cheat

For reprinus, please write Dr. J W. G. Hannon,
5‘2)8 Washi Trust Build Wushi Pa

TRNMNAGEES FRON THE INTERIM CLINICAL SESSION®*
ANBRICAN COLLEGE OF CMEST PHYSICIANS

PRYBIOLOGIC STUDIKS DURING CARDIOPULMONARY BYPASS
ELIMINATING HEPARINIZED BLOOD

d with ithis of open henrt surgery,

renal hamodypamic changes coacomitant Lo this
i have been with those seen ol

lowing Y ¥ hypass wilh
tresh homologous bicod. A simlilar comparison has
been made of changes n blood viscasily during and
following bypass, Plumna electrolyts and both total
pody walst and llular Buld vol ch
have been sludied as have changes In plesma hemo-
globln kevels during aad followlng bypass

The results of these sludles would appear to offer
further evidence Lhal tbla tschnique of open hearl
surgery ln superior 10 those employing pooled
homologous blood Both experimental snd clinical
Bndlngs were pressntad snd their implications dis
cussed.

GLANDS

bronchisl ghands thal are generally lurger ihan the
normal In normal subk and In P ¥ e
in enan, the wbmucosal glands show exten-

¥

;l_v; slaining with P A B stain which indicstes an
acld or meutral mucopolysaccharide. tewer cells snd
glands staln with Alclan dlus which indicates scid

1} ide. After pul y denervation,

q.
parsxympaiheciomy) . the study was made la
snimals. The albies sl bas 00 submucosal bronchlal

the p ¥ emp bi shows »
rked pivy of fb hial glands and

.-

o

ibe muccss amd submucosal layer and a merked] ff

lessening of the Alcian blus sisining materisl In
i] there ls the appearsnce of many goblel

cslls In tha mucous membrane

GASTRIC FREEZING IN TREATMENT OF SYMPTOMATIC HIATAL HERNIA .
’ Prefreeze evalualion and seiection of these palienls”, “..s
for cryogenlc surgery was presenled along withell -

Appraxicephely B8 putients with xy bie
tus hasnia with er withoul associated pepilc ulcer
Slathasis treaied by gastric freeting after
the scanner of Waagensicen during the past ten
Menth peried, Am evalusiion of the ciinical results
over this tem-menih followup period was presented
¥ Dr. Keuneth Cruse, Takoms Park, Maryland

*Po Ovegon. 30-December 1, 1983
Future issues of Durassi of 1he Chenn will coniain
complels manwscripts of many of Lhase papers

illusirations of some gross and microsropic chan‘u'_
seen In blopsy specimens of 1he mucoss The resulls

obtalned during this period would not seem to Sujme
port the excelient results reporied by other Invesli-

=3 -

[P

[

PN

LS

1w

s

golors having smaller numbers of palients G-)

. AT -




