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eter, which remained in place through-
out the course, was as great as 10
liters per 24 hours. The central venous
pressure remained leas than 6 cm H.O
during this poriod but the excursion
of the column in response to/the heart

lood pressure
o 100/75 mm Hg
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-fore the necropsy.
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Microscopic
pation disclosed-necrosis of the atrial

thesupemvenaeavawouldavoxd
this complication. In thia patient,
the beveled catheter tip lodged in
the right atrium and injured  the
myocardium, causing a mural
thrombus, The beveled catheter tip
wasprobablyheldd to the atrial

The presence of a radiopaque’tip
on polyethylene catheters used to
monitor central venocus pressure
would facilitate their proper place-
ment. Calibration of these cathe-
ters by etching them at appropriate
intervals would also be of value.
Prolonged (greater than 48 hours®)

and indiscriminate use of central
venous catheters must be avoided.
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Asbestos Bodies
And Their Bioeffects

To the Editor:—This letter outlines
the history of the asbestos body
from its discovery through a period
of little clinical significance to the
present day when it holds the posi-
tion of being possibly one of the
greatest industrial medical prob-
lems of theage.. . -

Asbestos:—Asbestos is a geneml
term that covers a number of min-
erals of which four are of commer-
cial importance: crocidolite from
the Republic of South Afriea, amo-
site also mined chiefly in the Re-
public of South Africa, chrxnohta
which occurs in many countries of
the world, and anthophyllite which
i8 mined mainly in Europe.

Asbestosis:—This i8 a type of
lung fibrosis in workers exposed to
large amounts of asbestos dust. It
may or may not be associated
with recognizable clinical disease
during life and is produced by all
types of asbestos.

Asbestosis was recognized as an
industrial disease at the turn of the
century, but at the time, the bodies
were not noticed. Gloyne cites Fahr
and Feigel who, in 1914, discovered

“strange crystals” in lung sections
from a patient with asbestosis.’
Later Cooke, in 1924, reported
“curious bodies” from asbestosis
cases, but because of their beaded
structure, he thought they might be
fungi.? Stewart and Haddow (1929)
believed that the bodies were as-
sociated with the disease gnd coined
“asbestosis bodies.”*> This term was
used until it becamne noticed that
large numbers of bodies could be
found. in the lungs of asbestos work-
ers in the absence of much patho-
logical change, with subsequent
substitution of the term “asbestos
body.” Gloyne in 1932 demonatrated
that each body consisted of an as-
bestos fiber as a core with some coat-
ing material around it, which might
protect the tissues from the harm-
ful effects of the mineral.*

Wagner in 1960 reported that the
rare pleural mesothelioma in the
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Republic of South Africa was asso-
ciated with exposure to crocidolite
in the mining areas.* The associa-
tion of ordinary bronchial carci-
nomas with exposure to asbestos
dust had long been recognized, but
it has recently been shown that
this i8 related to high dust dosages
in asbestos workers and that care-
ful environmental control has al-
most eliminated this tumor as a
problem in factories. Wagner re-
ported that many of his cases of
mesothelioma occurred in patients
who had never worked in the mines
but had lived in mining areas per-
haps only for a year or two as
children. He also showed that the
time lag between last exposure and
tumor formation was always long,
averaging 40 to 50 years.

Asbestosis and bronchial  carci-
noma obviously connected with se-
vere dust exposure were problems
solely for the asbestos industiry.
But, if a very small amount of dust
could cause a mesothelioma, might
not asbestos products be hazardous
to the whole population?

It was logical to examine the
lungs of normal members of the
population for the presence of these
bodies. Thompson in 1963 found
26%, of autopsy cases in Capetown
contained what appeared to be as-
bestos bodies.* Other studies include
one by Cauna et al in 1965 which
reported that 469 of autopsies in
the P!tt.sburgh area contained bod-
ies.” Although fewer than 600 cases
of mesotheliomas have so far been
reported in the medical literature,
the increase in asbestos consump-
tion in recent years might produce
a great epidemic of these tumors in
the future.

- These reports have received great
publicity and led to the suggestion
that the use of asbestos should be
banned altogether. One article (Pre-
vention Magazine [July] 1967)
suggested that it might be unsafe
to visit Expo '67 because of the risk
of asbestos in the air.*

This asbestos scare has ignored
some of the facts on mesotheliomas,
not all of which can be tsken at
face value. First, asbestos is not a
single mineral. Wagnher’s mesothe-
lioma cases were associated with
the crocidolite areas and not with

. amosite or chrysolite. In other

countries attempts to demonstrate
. that exposure to dusts other than
crocidolite could produce mesothe-
liomas have so far been almost com-
. pletely unsuccessful. The mesothe-
lioma problem is, therefore, not one
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that involves the whole asbestos in-

dustry, but only users of crocido- .

lite, and this mineral represents a
relatively small proportion of total

- conswmption.

In the South African mining areas
from which Wagner: obtained his
cases, it is common practice to sur:
face roads with the waste asbestos
rock, the rest of which is deposited
in dumps. Wagner states that some
of his patients had played among
these dumps as children and others
no doubt drove along the roads
with car windows open. Although
they may have had a low exposure
by industria} standards, these indi-
viduals probably inhaled far more
dust than. members .of a normal
urban population.

For many years asbestoa bodies
were believed to be formed only
around asbestos fibers, but recent
evidence, from an endeavor to dis-
cover how many materials will pro-
duce asbestos-like bodies and the
chemical processes involved, has
shown that the deposition of a sim-
ilar . coating can occur around a
number of materiais.**!

Gloyne* had demonstrated that
the body coating contained iron,
and Beger'* had shown that pro-
tein material was also involved. As-
bestos bodies, in the electron
microscope, show a.coating com-
posed of small dense graniiles about
60 Angstroms in diameter. Similar
granules in 2 number of tissues had
been assumed to represent either
ferritin or hemosiderin. Since this
tied in well with the iron-protein

natuyre of the capsule, it was sug--
gested that the asbestos body coat- .

ing was made up of one of these

. chemicals, and ocmxionally of fine

filaments about 60 A in diameter
which we now believe to rspresem
calcium deposits.

Experimentally produced bodies
with nonasbestos materials ap-
peared very similar to asbestos bod-
ies. They were golden brown in un-
stained sections and were often
segmented and the coating con-
tained iron. For this reason Gross
suggested the term “ferruginous”
body, which should be used for all
bodies found in human lungs at
least unti} the mineral involved was
poeitively identified.'*?

Whatever the foreign material
that stimulates the production of a
ferruginous body, the coating ocon-
sists of the small dense granules
described above.

The situation at present is then
that we must not assume that fer-

i 293,
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1143
ruginous bodies ‘seen in the lungs

- of normal persons are asbestog bod-

ies until their mineral core has been

"definitely identified by electron

diffraction, which involves isolat-
ing, concentrating, and manipulat-
ing the small bodies onto an elec-

. tron microscope grid. In addition

to our analytical investigation of
these structures which we hope will
reveal which human ferrugiious
bodies are caused by asbestos, other
studies now being conducted are
exploring their epidemiology. A re-
port on such a study recently pub-
lished by Enterline and Kendri

was the basis of an editorial in
THe JourNaL (201:966, 1967). In
the field as well as the laboratory,

therefore, there is justification for -

awaiting further evidence which
may beexpectedtopmvideasonnd
basis, in fact, for solving the gen-
uine henlth problems relawd to as-
bestos.
Interested readers are referred to
a paper, “Asbestos Bodies and Bio-
effects, A Detective Story” given
by J.M.G. Davis at the 32nd, an-
nual meeting of the Industrial 'Hy-
giene Foundation in October 1967.'¢
Roager T. P. pxTaaviLig, MD
Paur Gaoss, MD
Pittsburgh
JM.G. Davis, MD
Cambridge, Eng
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