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Environmental Exposure to Asbestos: 

A Facter in the Rising Rate of Cancer in 
the Industrialized World? 

C oncern over the nising rate of cancer in the in- 
dustrialized world has stimulated a search for 

all possibie etiolomic factors, particularly environ- 
mental factors, since, in theory at least, these are 
susceptible to control. First to be indicted are ob- 
viously any substances, occupational exposure to 
which carries a recognized cancer nsk, and whose 
usage is at present sufficiently widespread to result 
in demonstrable contamination of urban air. 

Asbestos is one of several such materials.! Occu. 
pational exposure to any tvpe of asbestos fiber is well 
recognized as being associated with an increased 
cancer risk.? affecting primarily the Jungs (an ob- 
vious target for inhaled matenals), and their mesen- 
chyvmal covering, the plsura, as well as the gastro. 
intestnal tract (an obvious target for ingested 
matenial including the effuent of the Jungs. swal- 
lowed sputum) and its mesenchymal covenng, the 
pentoneum. The presence of asbestos fbers in urban 
air has been clearly demonstrated though the levels 
reported with few exceptions (such as in the neigh- 
borhood of some plants manipulating asbestos, and 
in some modern buildings where sprav-on insulation 
has not been enclosed) are an order of magnitude 
less than the levels frequently reported in association 
with occupational exposures.! Nevertheless, suffi- 
cient amounts are inhaled and deposited in the lungs 
of urban dwellers to result in the almost universal 
demonstration of asbestos bodies in their Jungs at 
autopsy,? a marker of exposure to, and more impor- 
tant, retention of inhaled fibers. In addition, for every 
coated Sber (or asbestos body) retained in the lung 
there are at least seven to ten, perhaps more, un- 
coated fibers of smaller, even submicroscopic, size.? 

The important question of whether such low 
levels of exposure increase the risk for lung and/or 
gastrointestinal cancer in urban dwellers is ad- 
dressed by Churg and Wamock in the August issue 
of Chest (see page 143). At present, overall cancer 
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rates in the first of these sites, the lung, is stll in- 
creasing in the United States* while for gastroin- 
testinal cancers, rates are decreasing ior some sites 
such as the stomach, but increasing in others such 
as the pancreas® Using a case-control approach. 
these workers recorded the number of asbestos 
bodies in lung samples obtained at autopsy or at 
thoracic surgery in patients who died with one of 
these diagnoses and in equal numbers of matched 
controls who died from other causes. Whiie the 
number of asbestos bodies so recorded was related 
to sex (higher in men) and occupation (higher :n 
those engaged in occupations where exposure is 
known to occur), it was not related to the presence 
of cancer in either of the sites examined. 

Evidentiy, these findings offer no evidence to sup- 
port the indictment of environmental (ic occupa- 
tional) asbestos exposure as a factor contributing to 
the occurrence rates of either of these cancers in 
urban dweliers. This is reassuning for us all. If such 
low exposures had been readily implicated, the use 
of this matenial in modern society in any form what- 
ever would surelv have to be questioned. 

On the other hand, as the writers point out, their 
failure to show an association does not necessaniv 
exonerate urban asbestos pollution as a contnbutor 
factor in the rising rate of these cancers for several 
reasons. First, though the case-control approach has 
proved so effective in the study of mesothelioma ia 
rare cancer in which asbestos exposure is a most 
important nsk factor ),*¢ it is likelv to be much less 
powerful in the study of common cancers such as 
those in the lung which are also causally linked to 
the most common environmental exposure, namely: 
the cigarette. Indeed, the only approach here may 
be through backward extrapolation from a dose- 
response curve.” Second, asbestos bodies record the 
retention of long fibers whereas it is possible that 
the relevant fibers for cancer production are tne 
short uncoated submicroscopic ones! only detec. 
table by electromicroscopy;'? these fibers were not 
counted in the study of Churg and Wamock. Third, 
though more than 90 percent of the asbestos ex- 
ploited and used commercially is chrysotile (which 
presumably, therefore, accounts for most urban air 
pollution by fiber), nevertheless the fiber core of 
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the majonty of asbestos bodies found in the Jungs 
of urban dwellers is amphibole asbestos*® Does 
this mean that the chrysotile iber does not penetrate 
as deeply into the Jung as other fbers, or if it does, 
that it is more easily eliminated® Or does the Jung 
restrict the process of fiber coating (which results 
in the formation of asbestos bodies) to the amphibole 
fiber Jeaving any chrysoule Ebers free® Do the 
chrysotile Euers lose their coating more readily. or 
do they disappear in the course of ime because they 
are more soiubie? If so. do they exert their harmful 
efezis in the procest of being dissolved” Answers to 
questions such as these are necessary to understand 
the mechanisms whereby the asbestos Sber produces 
ite harmful efiects in human tissue. and greater un. 
derstanding must surely Jead the way to the more 
precise formulation of controle for its use with re- 
spect to human bealth. 

The study by Churg and Warnock does not ad. 
dress the question cf mesothelioma of the pleura or 
peritoneum. a cancer tvpe whose distinctive appear- 
ance and rare occurrence (population rates are esti- 
mated to be of the order of between one and fve 
per million}* were no doubt important in leading 
to recognition of its association with asbestos ex- 

. posure® For these cancers. neighborhood and do- 
mestic exposures have been implicated, as well as 
occupational exposures,® and while some of the 
former (neizchborhood and domestic exposures) 
mav have been heavier than at first glance seems 
likely,** some of the latter (occupational exposures) 
appear to have been extraordinarily short, eg four 
months.” Thus, one cannot easily discount urban ex- 
posure as s factor in the occurrence of this cancer, 
even though at present such evidence as exists does 
not support thus possibility. For instance, in those oc- 
cupational exposures where rates are high, as in 
the London (England) plant studied by Newhouse 
and Berry,' there is a clear dose-relationship to 
exposure (estimated from years of exposure and 
job-histor\ ) with the rates for low exposure being 
consideratbly Jower thap the rates for high exposure. 
Second, when dose is measured by number of as- 
bestos bocies and/or fibers in pathologic material,? 
this is found to be higher in cases of mesothelioma 
than in the general population, though lower than 
usually seen in relation to fibrosis. Third, in popu- 
lations where the prevalence of asbestos bodies in 
routine autopsy lungs has increased over the past 
several decades, as in London, England,’ no paral- 
le] increase in mesothelioma rates has been reported 
even though its rate in certain occupationally ex- 
posed populations continues to increase.' Thus, at 
present there seems to be no reason to modify the 
conclusion expressed at the Lvon conference (page 
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342) that as far as mesothelial tumors are concerned, 
“there is no evidence of a nsk to the general public 
at preseat.” 

Churg and Wamock's study also bas certain 
chinical implications, Their report refers to asbestos 
bodies in the concentrated residus of digested 
samples of lung tissue. If these bodies can be reacily 
demonstrated in biologic specimens ( sputum. biop- 
sv or autopsy material ' withou! suct. conzenahos. 
this imphes muchi greater numbers anc aimost cer. 
tainiv oceupational exposure Ciearis. ¥ not aireac: 
aware of this exposure. the responsibis physizian 
mus: seek 2 compiete and systematic wWork nistony 
to uncover the relevant exposure, and this includes 
identifving every singie job the individual (man or 
woman ' ever held. for however brief 2 time. and 
including casual anc summe: jobs. Establishing 2 
link with an occupational exposure to 2sbestos may 
be of great importance not only for the individua! 
(eg i attributabiliny is guestionec 2 in cases of 
compensation ) but aiso for other workers if the nsk 
has not previousiv been recognized * 

Cigarette smokung. of course, remains the most 
important environmental factor causaliv linked to 
cancer of the Jung {In addibon, at least in Great 
Britain. the nsing rate for lung cancer in recent 
decades can be largely if not entirely explained b 
the chanzinz pattern of tobacco usags over the 
eariier decades of this centurv).’* Thus. no one 
would contest the fact that a smoking hustory con- 
stitutes an essential part of the clinical investgation 
of lung cancer as well as other chronic iung dnseases 

Second only to a smoking history, however, and 
of comparable importance, an occupational historny 
remains a most powerful. and ve: singulariv unde;. 
utilized tool Thus, though the present discussion 
has centered on asbestos. it is not inappropriate to 
remind ourseives as clinicians that there are of the 
order of 30 other recognized human carcinogens ' 
some of the more common being nickel, arsenic. 
chrome. uranium and the chlormethy] ethers, all of 
which may be encountered at the workplace and all 
of which should be integrated into the physician's 
schema for a systematic and complete work history. 

Margaret R. Becklake, M.D.* 
Montrea!, Quebec 

*Associate, Medical Reszarch Council of Canadz, Department 
o Epidemioiogy and Healtn, MeGill Lmvenm and Depast. 
ment of Medicine, Boynl Victona H 

Repnnt reouests: Btcudh 377 llm'm:y Strecs, 
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gnosis and Treatment of 
ary Vasoconstriction 

Following.Palliative Procedures in 

fetal circulation and hy'poperiusnon 
brane disease. Its use in postoperative in infants 

issue of Chest (see page 274), Moodie et al r 
successful use of tolazoline in a four-month old i 
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ant with trauzpositon ol the great anenes wao ue- 
loped pulmonary vasoconstnction followwag a 

plliative operation to enlarge the interatnal com- 
ication and assure better interatnal muang. The 
peranve chest x-ray flm and racionuclide per- 

fusioly scan were consistent with reduced puimonasy 
perfujjon. Hyperventilation with 80 percent oxvgen 
did no\ relieve the vasoconstnction or improve the 
artenal \pxvgenation. However, foliowing intaven- 
ous admiyistzation of tolazoline and biood voiume re. 
placemen) the PaO: gradually increased, and a sec- 
ond chest Xrav 8lm aad radionuclide scan showec a 
signidcant iiprovement in pulmonary perfusion. 

A simular \et of cizrcumstances is frequently en- 
countered in\neonates with transposition of the 
great artenies updergoing palliation by atrial balioon 
septostomy. Usdally, there is a marked immediate 
improvement in\aortic oxygen saturaton aiter a 
successful septostymy. Most newboms with trans. 
position of the greqt artenes have a patent ducr:s 
arteriosus which iNcreases the pulmonary blood 
fiow and favorably \dects the leit atnal filling re- 
quired for the left-to-\ght shunting. Perhaps reiated 
to the acutely improvey PaO: following septostomy, 
the ductal closure is actelerated. the left atrial £il. 
ing and left-to-right shul\ting are soon reduced. and 
consequently, the arten® oxvgen saturation faiis. 
sometimes to alarmingly \ow levels. Unde:r these 
circumstances. a second sep\ostomy’ may be attemgt 
ed. onlv to find an adequate\interatnz! communica. 
tion anc a low left atrial pryssure. Administranon 
of prostaglandins’ may be suycessiul at this point. 
since re-establishing the ductyl patency will in- 
crease the pulmonary blood fo\v. However. when 
the drug 1s discontinued. the PaD: oiten falls rap- 
idly. and the magnitude of duchl Bow becomes 
prostaglancn-dependent. Patients \rita this chnical 
picture may then be subjected to syrgical creation 
of an atrial septal deiect which carnks a hich mo:r- 
tality. in part because its function id the same as 
that of balloon septostomy which it supplants. The 

infants who remain very cyanotic in the p 
an adequate atrial septal communication. 

delaved resoiution of neonatal pulmonan vascklar 
resistance mayv well Ue one of the factors, espegilly 
after rapid functional closure of the ductus"...:l 
conseguent drop in aortic OXygen Saturation. Und 
such circumstances. administration of tolazoline 
may prove to be effective. 
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