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prvabdec o tor a rectal site s at vacance with shat nmsht be expecs
maeested Carcinogen, bhut the penod on ollos -op s ~horts An avera e
aater supphy mav contain 2-9 aulbon asbesios shers per liter
o cr when as i Thettord, Canada, the source i a Lake in an asba-
wed and counts of 173 nulhon asbestos ibers per ber are obtaimaed
et may orenate irom asbestos-coment pipos wseed tor water ne
onints are 4001400 ubers per liter, which e consadered to b
pproaching zero. tish to health” Chn sotile nilters are used in the
Pt swines, spirits. and soit drinks hecause on the alulity or asbesi-

b tersa thus mgnarting o permanent Janty to the hguad. Nohes
Lo o ewst ™ even though asbestos particle counts up to 3 maths
bt and 12 mulbion per Iter raimger aler have b noiecorded

Tale treated nce has abitamed natoneiv as o ause o1 8astre «a
especially when intended tor Lapanese consamers miay have 1alk
wier the mulling ~tage 1o increase s whiteness and 1o retam
dorgee. Although United Kinzdom samples of Lile aee not reproitoa
atestos, mgny LS. samiples contam varnaing sisounts of Chrvsotile ane
phdlite. since both nunerals mav be present i the same rock v
presence of ashestos s sad 1o explan an part the fugh mortality from
cancer n japan. The age-adiusted mortabis vealting rom thas o
Japanese makes age 6263 o 68 per 100000 sule population
fmees the U S rate Furthermone the tate is fess o those areas ot lay
cereals and sova beans are used as ace subntitotes and i Japanes
Fravan o the s ontinental US A subo ose tesr e presdog ts

For maest people, asbestos o the ar s e mione anpeoriaim than

tarminated water and e

Pathosenesis

Accepting that muc by nhaiod ashestos may vveniually nind s w
caarpantestingl act and that there s an ivrease o mesdence o
atestiral Caneer oo those workmz or ivm2 iy an ashestos-contanun
vomvieti the o toal micthond on oedu o o these noogrlasims s ob-ci
pirtie bes o 2enera) could peneteate costromtestooal e osa wath anme
wondd eyt that the sall would become anthiacte-colored m oo
word sbodne i hoed so K muners wuinle mesentene v nodes vwoal

¢ Beome stomin Braaedd, resperctin ey, Thes o ot ey e soith regand
wall  althooeh o casionalle  domed mesentooe mnondes are seen
absdomen i st eadhographs o muners \shostos nhers muost act din

ertenng the gastromtestimal mug osa and mdie mr Gromoma In ot
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opened abdominal wall. intragastnic injection of asbestos tibers has resuited n
later accumulanion or these nbers in lungs, brain, omentum. and other organs
via the bloodstream. It one accepts that ashestos fibers reached these sources
by penetration ot the gastrointestinal mucosa (rather than by leakage through
the injection sitel, then one needs 1o consider the mode of penetration. Lona
tibers might penetrate the gastromtestinal mucosa, but most ot the fibers are
small becaust gastric acidity will disintegrate chrysotile fibers into small fibers
Enguliment by plinocitoss would need ta be postulated. The omentum had the
highest proportion ot asbestos nbers in this experiment, and since the omentum
contained peritoneum and small lymph nodes, this may have a beanng on the
induction of mesothehioma. Whether the omentum has a specific affinity for
asbestos nbers or whether lymph nodes filter out and retain the fibers 1«
conjectural.™ In mice red a diet containing b percent by weight of chrysotile
electron microscopy shows uncoated chrvsotile fibers in the colonic mucosa. ™
Transmission electron mucroscopy has revealed the presence of amosite 1ibers
in the jeunal cpithelium and lanmina propria of rats aiter three months o
ashestos teeding 1see Fig. 2-94C )

In most experiments where asbestos has been given by natural reeding (not
by injection). short-term tests have revealed no appreciable penetration or
fibers through the gut wall iconsidered by most a prerequisite for peritoneal
mesotheliomai, and long-term feeding has not fed to am gastromntestinal trac:
cancer."™

The poor correlations between these animal experniments and epidemio-
bsiC e‘[l‘l‘ll'll( o with Jashestos tibers h.h pnq\d many questions, -\nJluga Wis o
the multiphe atine ciicn t o smiohing 0 ashostos and induction of iung cancer
organic additives such s mitoso compounds may play a svnergistic role””
Another question relates to the diterence in the mucosal barner betw een
species and indiduals. Mucosal barnier ditterences are related to blood
groups and ~u ceptibaling 10 gastric ulcer. Do certain mucosal barrer ditter-
ences increase absorption of ashestos particles and lead to gastromtestinal
neoplasm?

Pathology

Stumulated Ly the high incidence of gastric cancer in the lapanese, surgical
specimens recenved from Lipanese stomach cancer patients have been exam-
ned for ashestos tibers. Chirvsotile and amphibole nbers (crocidolite or amo-
site) have been tound in unly three out ot SEVEN SPeCimens N ONe senes 1ong
colloid cancer and 1 o adenocarcinomas). but talc was present in all seven A
search for torruginons bodics as opposed 10 ashestos tberst in US. colon
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weophssm specimens exanined Dy light nucroscopy was unrewarding. In 1o

patients, none had iwpcal terrugimous bodies in then colonie mucosa. BEight

patwents. however

terrusinious bodies. 10 s conjectured that clectron miucroscopy mght vicke

reater counts, singe Chnesolile s broken up v an K wl medhum such

Somad b acud mto submucroscope particies

Radiology

Examples of an ""'i‘i' yeeal and colomo cancer in proor asbhestos worker

are no distinguishing eatures. Bot

we seen i bieures 292 o 294 there
patents had radiographie esidenoe of pleuaral LGRS Somet patients witi
estosts may have mudtiple § iy neoplasms deseloping synchronousty «
et haresen two neoplisms m the same patient are not rare, and thres

woplasms hune been known to occur. The most requent. association

«odoree tal Came o and brondhogemne carcmoma both o m asbestos waorkoers

e control population 7 ANath thes possibahty e misnd solitan. nrassy
A s iasscs 10 the ang e asbestos-oxposed patients with colorectal «
ol he'r L ame or needd ol In etasbti UL Tt pussal ity o1 <y i hronous
notadhronous lung mahenaney necds 1o be considered

mainly those with cancer ot the night colon. had atvpical

LARYNGEAL CANCER

There s no condlusive evidence linking asbestos exposure and laryngeal

cancer in those who do not smoke. Morgan and Shettigara concluded from a
study of asbestos waorkers. matched for their smohing habits. that the risk o

Lanvnueal cancer

contined to those who smoke® It i postalated that

tarcinosens m smose mav be absorbed onto asbestos nbers and play a part in

induction o larvnaeal cancer &

an ancoreased sus et

Earhier repon=® <4 which were not matched tor smokimg habins? dicl dasert

whiv 1o lanngeal and other head and neck cancers. O
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i 4000 ashesto- tacton workers, 2 developed laryngeal cancer compared with
an expected incidence of 2 per 100.000 ot the general population.® ie.. a 23-
fold incidence. Libshitz et al. described 3 patients with laryngeal cancer. all
smokers and all with a history of asbestos exposure. whose radiographs show

typical pleural plaques and, in one instance, pulmonary tibrosis.?®

HEMOPOIETIC SYSTEM MALIGNANCY

An association between ashestos exposure and subsequent development
ot malignant disorders of the hemoporetic svsten 1s suggested by the tollowinz
observation. A tnetold mcidence of such mahgnancies has been tound
ashestos workers who had tvpical radiographic nindings or plaques and pulm
nary tibrosis. The malignancies include multiple mueloma. lhmphosarcoma
polvosthemia vera and Waldenstrom's macroglobulin anemia.®® Other sur-

veys of ashestos workers have shown 2 leukemias in 38 neoplasms;?

mphosarcoma in 96 neoplasms:®® 3 leukemias. 1 Ilvmphoblastoma. and

patient with mulupic myveloma in 21 neoplasms;?® and 2 lvmphosarcomas and
1 leukemia in 380 consecutive deaths 2

Because of these eprdemiologic findings, bone marrow aspirates have
heea examined in 2roups of otherwise healthy asbestos workers, In one group
with long exposure o crocdolite. amosite, and chrysotile. there was a general-
ized Inperplasta in 16 aut of 17 workers, especially or the myeloid series
reticulum colls and plasma cell<.?® Despite this hvperplasia. peripheral blood
samplos showed g total leuhoovte count m the low normal level or leakopenia
There s presamably g phagoavtosis of the excess leukoovtes in the reticulo-
endothehal systemy o the lunes. The marrow changes did not show amy
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male pients with breast cander than n women— I 3 percent in men e
pared with 3 percent in women: in men there s a disproportiona’e i ol &
ment ot the large bowel and rectum. The histuiogical pattern in male breast
cancer compared with women shows a higher proportion of intraductal « a7¢
H noma less comedocaranoma, and no lobular medullan or mucosd ¢ arc -
i noma. An association exists between male breast cancer and Khinete ter -
i syndrome. and Ciimical assessment. together with a search 1or Barr pos<in e

cells and addition 1l X chromaosomes, is warranted. A causal enect by asbesto-
in induction of breast cancer is not yet accepted.

OVARIAN CARCINOMA

The iole o1 ashe<tos in the induction of ovarian cancer 1s conjectural and
not vet accepted. There is experimental evidence that intraperitoneal njection
i of tremohite wbestos 15 associated with subsequent des elopment of o anian
cancer in expenmental animals.® Furthermore, in one group of 15 temale
ashestos workers. there was an increase in the incidence of ovarian malig-

Fig. 2-95.  Hustealion of metastitn 1 elisesdse Trewat Dredsg « 00 ET i g g plln nancy .*? This is not confitmed by other t‘pldt‘miologsh It is often difiicult to
wwhar Tomegraphi sex tion shom s 1 metistases Aorzontal aeeon s ad cal difterentiate mesothelioma and papillary adenocarcinoma of the ovany on a
f andd none e toed plagaes s ot al arrenas

micro~copic basis. In addition. a large malignant mass arising from the peh is of
a remale asbestos worker mav present a problem in diagnosing the site or
ongin, which may not be apparent even on most caretul paipation. Histologi-
cal diaznosis mas be in doubt even when specialized histochemical stains and
assavs tor acid mucopolysacchande are used 2 The ovary is the most
{ common ongin of undinerentiated peritoneal carcinoma in temales, and this
oran i~ theretore trequently stated to be the priman site 1in carcinomatosis
pentoner while ~ome such cases may be diagnosed as mesothelioma by other
observers. Finallv there is the 1act that anthophy lite may be converted natu-
rallv o talc. and 1alc has been tound in tlemaie zenital malignancies. Talc
crvstals were ound in 10 out of 13 ovanan cancers, in 12 out of 25 cenvical

correlation with the lung Changes. Despute this data. acausal eftect by asbestos

1 the induction of hemoporetc system maliznanay s not vet accepted

BREAST CANCER

In a studh of East London neoropsices o poaaents sath know n hngh o upa-

ponal and or envronment il esposare. there was 14 imies the Capected i
e of breast cancer in women * This report i~ the onlv one suggesting any

sson ation Betacen asbestos exposare and breastcancer I asbestos s menim- cancers andan T poman endometnal cancer but not 1n a secondary o anan
mahgnanoy in the <ame patient

sped the nbers would nevd 1o e carned ot the breast by dieect estension

n plewral plagues or v hmphatics. The womer sould not be surprsing
e rermembers how decphy into the deaphragm and mitercostal muscles
v sned it none ale imed. plaguies penetrate ! REFERENCES
§ e oy albgestrtes e lasiig by ofisesise 1remn Dresast « anaer moa maie
Wt worher Carcmoma of the malke breast duens om that m s omen i : I Paraes RAY . A-hestos-related disorder. Br | Dis Chest 67:261-279. 1973
veral teatures ' The stage on the discase s more advanced with some 65 2o berarhine PE el He Asbestoss in asbestos cement w orkers, in Bogou sk
percent ot patients m TNM ~tage lEor IV on presentation: a compuable aure I P Gilson |C. Timbrell V. et al weds): Biological Effects of Asbestos. Luon
wornen o ahout 45 to S0 percent The age of oiset s on e anerage Y IARC. 1973 pp 179-183
1O vears Later i men than i women. Double poimanes are more common in 3. AMcDonald IC: Cancer in chrysotile mines and mills, in Bogovski P

I IO S ——— — PE— i e R S— . —-M
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Section 6: Extrathoracic Effects of Asbestos (in Organ Involvement in Asbestos-related Disease) (1978)
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