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ASBESTOSIS

I am attaching a very interesting article that appeared in THE NEW ENGLAND
MEDICAL JOURNAL this past week. The article casts some doubt on previously
held opinions regarding asbestosis. One of the points that has been taken
as fundamental in the pathology of asbestosis in the past has been that
the size of the particles must be large enough to form a block in the
smaller divisions of the pulmonary tree and by so doing, begin the patho-
physiology of asbestosis. Unlike particles of silica that have been in-
jurious because of their minute size, the opposite has been held to be
true for asbestos, where particles greater than 5 microns in length were
used to define an asbestos fiber and were also thought to be the size that
was important in causing the clinical disease. Those fibers that were
smaller than 5 microns were thought to be innocous because an efficient
pulmonary toilet could cough these up and clear the lung of them. How-
ever, this article raises some doubts in this area and by the use of
electron microscopy, it has now been shown that the lung does retain some
microscopic particles of asbestos and some doubt is being raised that
these are innocous. As the article points out, they may be incriminating
in causing asbestosis. While the article makes some mention of sub-micro-
scopic particles of silica in African gold miners, this is nothing really
new as far as the knowledge of silica and the size of silica particles in
the etiology of silicosis is concerned.

I would like you to read the article. because I do believe it i3 timely and
it does open up a new vista of thought and one that we should be following
relative to the problem of particle size versus clinical disease when it
comes to asbestosis.
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tubular necrosis have a ingh prevalence of potenualls faal
infectious complications. Consequentlv, stringent precau-
tions must be empioved to minimize this risk. Foley
catheters, central-venous-pressure hnes and other in-
dwelling devices should be used with extreme caution and
onty when there isacommanaing indication.

Prognosis

In the 1940's. the morulity rate in unselected pauents
with acute tubular necrosis was as high as 90 per cent. The
introduction of antibiotics, the recognition that sait and
waler restriction was essential, the availability of effective
treatment of hvperkalemia and the developmeqt of effec-
tive dialvsis procedures resulted in a dramatic dedine i
mortality 1o approximatcly 30 per cent by the early 1964)'s.
Surprisingly litle improsement in the crude mortailits
rate has occurred subscquently. Tt s clear that. at present,
death during an episode of acute tubular necrosis is usual-
Iv due. not to the absence of renal excretory lunction per
s¢, but rather to complicanions of the underlving disease
Further improvement in mortality rate appears kel o
occur only withhimproved abihts to prevent, ortoreserse
more promptly. the tonditgons in which acwe tabular
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necrosis s now such a frequent und ominous complica-
tion.
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“NONSPECIFIC” INTERSTITIAL
PULMONARY FIBROSIS

Association with Asbestos Fibers Detected
by Electron Microscopy

ALBERT MitLER, M.D,,
ARTHUR M. LaANGFR, Pu.D.,
ALwvin S, TrirstrIN, M.D., ’
anD IrvinG J. Seuikorr, M.D.
T e

ELF_CTRON microscopy has only recently been ap-

plied to “idiopathic” intersutiat pulmonary reacuions.
In 1971, we described a patent with interstitial granu-
lomas and fibrosis indistinguishable from sarcoidosis.! A
history  of occupational exposure impelled  clectron
imicroscopy and x-ras diffraction studies, which revealed
talc cryseals in his lungs. For the paticnt described below,
we examined lung tissue that had shown severe intersuial
fibrosis. with no cvidence of mineral parucles, on light

microscopy. Although the pauent had had no €Xposure to

Jnown pathogenic dusts, electron microscopv demnon-

strated ubiguitous fibnils of chrysotile asbestos. averaging
27.5 nm (275A) in width and less than 100 nm (1000A. or
0.1 pmjiniength —welibelow the resolution of alight op-
tcal system.

From the Pulmonary Laboratory, Division of Thoracic Diseases, Mount
Sina Hospual. and the Environmental Sciences Laboratory, Mount Sinai
School of Medicine of City Umversity of New York (address repnnt re-
quests to Dr. Milier at the Pulmonary Laboratory, Mount Sinai Hospiial, Sth
Ave & 100th St., New York, NY 10029).

Dr. Langer is the recspient of a carcer award (ES44812), and Drs. Langer
and Selikoff reciprents of a Umiversity Center grant (ES00928) from the Na-
nonal Instiiute of Environmentat Health Sciences, National [nstitutes of
Heafth, and Dr. Miller the recipient of a grant from the Jack Martin Fund.

Case Rerorr

A B3-vear-old man was admitted to the Mount Sinai Hospual,
New York Cuy, on March 3001971, because of breathlessness of
ux vears' duranon. Clubbing had been present since 1938, He
was a clerh i the enil service: his hobby had been refinishing
word furnitmie Physical examination revealed tachypnea, ova-
aenas, dubbing, fine rales, and sums of right ventricular falure.
{ he hemoglobin was 1 2g per 100 mi, and the hematocrit 57 per
cent. One of two anunucdear-anubady determinations was pos-
tne. but lupus preparations, latex fixauon, Venereal Discase
Rescarch Laboratory test and serum clectrophoresis were within
normal hinuts.

A rocntgenogram of the chest showed moderate enlargement
of the heart, preserved lnng volume and diffuse honevcombing.
Lung volumes.air flow and maximum voluntary venulation were
notmal, sesere hypoxemia and compensated respiratory alkalo-
wis were present, The wedge pressure was 10 mm Hg, puimon-
arv-artery pressure 7535 mm Hg, with a mean of 50 mm Hg,
right ventricular pressure 70/8 mm Hyg. and mean right awral
pressure 7 mm Hg, with a prominent A wave. There was no cvi-
dence of intracardiac shunt by angrocardiography. The patent
died of respiratory failure two months after admission.

Lung tissue obtuned at open biopsy of the right middle lobe
was examined by light microscopy. No mineral particles or asbes-
tos badies were obscrved. The alveoli were filled with iron-con-
taning macrophages that lined up along the thickened septa and
were seen within the septa as well. [n some areas, macrophages.
lvmphocytes and fibroblasts obliterated the alvenli. The hustolog-
ic diagnosis was “interstitial inflummauon and fibrosis.”

The lung ussue was cut into 5-um sections and prepared by
carbon extraction for electron microscopy.? At magnifications
bevond 10.000 times. numerous sinall fibers were scen. At
20.000 to 31.000 times, these were identified by their morpholo-
gy as chrysotile fibers that filled all fields of view (Fig. 1). Most
striking were the large number of parucles. their umformity and
their minute size.

Paruicles were measured and counted 1n three 6-um? arcas.
Two thirds (238 of 361) were fibers and f{ibrils of chrysoule
asbustos, and 95 per cent (226) of these were fibrils. Only 88 (37
per cent) of the 238 fibers and fibrils were longer than 100 nm
(1000A, ur 0.1 um), averaging 145nm ( 14500) lengthand 27.5

0083 183958
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Figure | Transm ssion ElectronMicrograph ot Carton Extractediung Tiasue.

Fibrous particles are cteariy v:sible. '1driis marked C{arrows) show the charactenstic capuiiary of Chrysotik HiSologiic sttutules
are auth.ned as elextron-dense rel.ct tissues

nm (275 L1 in width Al were ranadershis below 30 nmi ium
or TN in greates dimensinn Mean length of the smaller
fibrils was 70 nm i TO AL and mean width was v 275 nm
(275 V) Same fibrils were assmalt a< 23 um 1230 D long and 3 om
A ) wide For comparison. amosie ashestin hibers i the lunes
of exposed workers average 3% nm (0 $Sum. or D308 m
width. ' whic h s several nmes the lengrh of the present fibrils. The
12Yether particles aseraged 0 nm 400 dyin greatestdunension,
[ hey were maniv chryvsonle fragments, some were clay or tale.

The sshewm content of the paient s lunygs was calcutbated to be
4 mimmum of 0,15 g [hiv amount, finehy divided., may have 4
wirface area of more than Xdym?,

Discussion

Several quesnionsare raised by this patient'sillness. The
vital capacty was 19 per cent of the predicted value, and
the total lung capaucaty 97 per cene. Normal lung volumes

utstable Magnesium s lost loan the sanlace, (AN TN
the ibca b ey tochemacal teac i,

Most nnesogations of the relaton between the siee ol
respuable tmneral partcles and ithe biequeney and wvaer i

oot pulmonany disease have been based on Tggh -

coscopy, thos ovetfoohang dee tole ot i ose oping sl
et les Hloweser, decion paoroswopy has show ithat
up 10 497 per cent of e paictes i the langs ol Sawh
Alocan gold nunerswath severe sihcosis were less thain 200
mn (0. 2pan) i diameten, and s fume particles, with
attaverage size ol 20mn (0 02um), have produced siltcosis
mantnalbs Y As particdes vange dowin i sie 1o 200
(0.2 and below, alveolar retentis and tssue redannvi-
1y both increase *"

Favidence for the pathogemony of subimerascopicil aa-

are unusual i pulmonary fibrosis, especially when long
standing clubbimyg and cor pulmonale are present. Reduc-
ton in vital capadity is a relinble indicator of pulmonary
filromin in asbestosis and precedes roentgenographic and
dlinical evidence of disease. *

I'he source of dust was not ideniified. The minimum
content of 015 g of chrvsoule in the patient's lungs is con-
swsdentwithdow-levetoccupational exposure

The stmall size of the fibrds may have resulted from therr
tragmentation before they were inhaled or from therr
degradatton tn viva 87 The fibrils were different from
“mmetalogie specimens dherr cemiral capillaries were
discuntmuons, thew walls thin, and their ends irregular.
To bwlogie environments chinvsonle fibers ar‘g)(.t;-mrgdl\

R 7 S .

bestos tibers comes brom experunentd aanllaton o
anad tungs.t Uncoaced, smadl (ilwens werg bserverd g
lungs long after expetimentad mbalanon wnd caysed pra-
gressive tssue alterations. Fxamingions 4 oar Libog-
wry, and 10 Gremw Boain, have demonstrated submierg-
scopical particles in the lungs of workers exposed 10 ushiey-
tos fibers 1214

Because it s readily demonsiraied by light miccoscopy,
the diagnosucimportance of the “ashestos baudy” has been
pxaggerared. T hrnan disease, Tissie (i osis 16 ot felat-
e 1o the number of wbesion bodies. As i experimenyad
ashestonts, ity bikely that dwe sinadlest, unwadted filbers aice

the most hibsogenwe ' Twy snay be presens witdvyul s-

Deston hodies or ather esaudence of ..J.cm.qug_igg_gg-_
H]
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scopv. This characteristic is especially true of chrysonie,
the most common form of asbestos used in the United
States, which tends to fragment in tissue.

The submicroscopical chrvsotile fibers found in the
lungs of -830% of the populations of New York Citv and
Londont? are much less numerous than those in our pa-
uent. A recentinvestigation at this laboratorv showed only
occasional fibers after carbon extraction, as compared
with the ubiquuous fibrils in our patient. Total asbesios
content in the “normal” lungs wasn the range of 0. ug 10
0.5 mg — threeto four orders of magnitude less.

The case reported above documents the association of

submicroscopical chrysotile fibrils with severe pulinonary
{ibrows. in the absence of [ibers demounstrable™bs light

pucroscopy. Together with the case of talc pneumoconmo-
sis previously reported. ! this case raises a question concer-
ning the diagnosis of “idiopathic™ intersuual hbrosis.
Gaensler, Carmmgton and Coutu have stated that cases
“may be erroncously dassified [as diopathic i duse para-
cles are overlooked. ™ We suggest that lung tssue show-
g alterations diagnosed as “uswad erstual poeume-

ma,” “librosing abveolits " or “wdiopachic pulmonans fibuo-
sis” be examuned by electron qucroscopy . Tes bkels tha
athier cases wil prove 1o be pneumocomases by vielding

evidence of mineral dusts.
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NOTES OF A BIOLOGY-WATCHER
The Deacon's Masterpiece

Lewis Tuomas, M.D.

THF. brightest and most optimisuc of my presenti-

ments about the future of human health always seems
o arouse a curtous nuxture of resentment and dismay
among some verv uuetligent listeners. [t is as though ['d
saud something bad about the {future. Actually, ali I claim,
partly on {auth and partly from spotty but unmistakable
bits of evidence aut of the past century of biomedical
saence, is that mankind will somedav be able to think his
wav araund the {inite list of major diseases that now close
otl life prematurely or cause profonged incapacitation
and pain. o short we will someday be a discase-free
\p‘.‘( s,

Fxeept for suning a precise insight into the nature of
human conscousness (which may etude us for a vers long
e, perhaps forever. because of a variant of the inde-
termimac s poanuple. winch mav cause it to blur and twitch
awav o even esplode, when we succeed i focusing on it
closeds enoughy, b oannmot magine any other limats o the
profundity of om understanding of fising things. 1t may
happen wathun the nest few centuries, mavbe longer, but
when it does wowall bring atong, inevitably, the most de-
tailed ~vorts of explanations for human disease mecha-
niss. 1t s an avticle of Lath with me that we will then
know how 10 mtervene directly. to turn them around or
preventthem.,

Something hike thas has already happened for most of
the major infections. Eyven though we are still in a primi-
uve, carliest stage in the emergence of biology, as com-
pared. sav to phvsics, we hase accomplished enough basic
saence to pernut the deselopment of specific antimicro-
bral antiserums, and an unpressive list of safe, rational
virabvacomes. Within 30 vears after the recognition of bac-
tern as pathogens we had dassified them and learned
cnangh of their metabolic intricacies so that the field was
reads for anubioties. In the vears since the late 1940's the
tirst great revolution in technaology in all the long history
of medicine has accurred, and infectious diseases that
used to devastate whole families have now been almoft
forgoten.

Events moved rapidly in the field of infection, and this
may have represented abnormally good luck. For some of
the others — heart disease, cancer, stroke, the senile psy-
choses.  diabetes, schizophrenia. emphysema, hyper-
tension, arthritis. tropical parasitism and the like —we
may be in for a longer, more difficult pull. but maybe not.
With the pace of research having increased so rapidly in
the last two decades, and the remarkable new young
brains cnlisted for the work of biology, we could be in for
surprises at almost anv time. Anyway, sooner or later, they
will all become non-mysteries, accountable and controlla-
ble.

These prospects seem to me exciting and heartening,

Address reprint requests to Dr. Thomas at Memorial Slosn—Kettering
Cancer Center, 1275 York Ave., New York. NY 10021,
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