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David A. Lynch!

The diagnosis of asbestosis is important. It means that the
worker must be removed from asbestos exposure and may
be entitied to compensation for a work-related injury. Because
asbestosis is diagnosed by the presence of peribronchiolar
fibrosis with asbestos bodies in lung tissue {1], definitive doc-
umentation of asbestosis usually requires open-lung biopsy,
which is difficult to justify because there is no accepted treat-
ment for asbestosis. Asbestosis thus differs from most other
interstitial lung diseases because it usually is diagnosed by
clinical criteria.

The clinical diagnosis of asbestosis [1] involves a reliable
history of exposure and an appropriate time interval between
exposure and detection (the latency period for the develop-
ment of asbestosis is usually longer than 15 years). The
presence of small irregular opacities (profusion greater than

or equal. to -either-{/0.or-I/l;-according to-the -International: -
Labor Office-[ILO]-system) on the chest radiograph is the -

next most important criterion. Considerable caution is rec-
ommended if this criterion is not met [1]. Other features of

recognized diagnostic value include a restriclive pattern of |

physiologic impaimment, diminished diffusing capacity, and
bilateral basal crackles on physical examination.
Asbeslosis may be present and may cause physiologic

impairment.when the.lung parenchyma.appears.normal on - -

the chest -radiegraph:[2; -3]: -Because-the- standard- radio-
graphic criteria may lead to diagnoses of asbestosis being

missed {4], interest iy other didgnostic techniques, including

examination of exercise physiclogy [5), scintigraphic evalua-
tion of the lungs with gallium-67, and bronchoalveolar lavage
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[6], has been increasing. However, none of these tests pro-
vides a specific diagnosis of asbestosis.

Correlation Between CT-Determined Abnormalities and
Pathologic Asbestosis

Because of its ability to depict relatively fine momhologic
changes in the lungs and to document pleural plaques, high-
resolution chest CT has been embraced as an objective
method for confirming the presence of asbestos-related lung
fibrosis. The CT criteria for the diagnosis of asbestosis {7)
are subpleural curvilinear lines, thickened sepial and core
lines, subpleural density, parenchymal bands of fibrosis, and
honeycombing. These abnormalities usually are seen bestin
the posterior subpleural area of the lung, at the lung bases,
in the-prone-positien: Gamsu et al- [8} have-discarded sub: -
pleural density, presumably because ofits fack of specificity, * -
and added subpleural nodules and the useful sign of archi-
tectural distortion.

The general lack of a pathologic gold standard in the pub-
lished CT studies of asbestosis has led to considerable con-
cern about the accuracy of CT diagnosis of this condition.
Akiraret al. [9], with meticulous radiologic—pathologic correla-
tion-for -seven-postmortentlungs, eonfirmed- that core: struc- -
ture thickening; intralobularlines, subpleural curvilinear lines,
and honeycombing correlate with pathologic evidence of
fibrosis. However, interfobular septal thickening and ground-
glass opacity could be attributable either to fibrosis or to
edema [9]. The study by Gamsu et al. {8], which evaluated

This article is a commentary on the preceding article by Gamsu et al.
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the relationship between CT-dstermined abnormalities and
pathologic evidence of asbestosis in 30 asbesios-exposed
subjects, is a timely and thought-provoking contribution to
our knowledge of the pathologic correlates of CT findings in
asbestosis. .

Ta interpret the study of Gamsu et al. [8], one must realize
that the study population is unique. The authors deserve
great credit for accumulating a large series of asbestos-

exposed subjects from- whom - adequate lung: tissue was -
‘avaitable to make the histologic diagnosis of asbestosis.

Because lung biopsy samples were available from only six
patients, the remainder of the pathologic material was
obtained at autopsy (n = 16) or at lobectomy (presumably for
malignancy) {n = 8). In afl, 16 patients-had malignancy at the
time of death, lobectomy, or blopsy. For many of these
patients, asbestosis must have been an incidental finding at
lobectomy or autopsy. Indeed, in a study-of asbestos insula-

tion warkers with-lung-cancer.[3],-asbestosis-was.present in - -
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all-138 workers from whom sufficient. nonmalignant-tissue -

was available for analysis, suggesting that asbestosis is an
almost invariable companion to lung cancer in asbestos-
exposed workers [10]. Thus, the patisnts in the current study
range from those in whom symptomatic asbestosis was suffi-
cient to cause death or to warrant open-lung biopsy fo those
who had no asbestosis or for whom asbestosis was an ingi-
dental finding at lobectomy or autopsy. Because of the inevi-
table selection bias, it is unlikely that this study population is
representative of the general population of asbestos-
exposed workers. One should not use the current study to
draw general conclusions regarding the accuracy of CT for
the diagnosis of asbestosis.

The authors’ recognition that the CT findings of asbestosis
are not perfectly sensitive or specific led them to evaluate two
grading systems for determining the likelihood of asbestosis.
One system was a cumulative measure of the number of dif-
ferent types of abnormalities present on CT scans. Not sur-
prisingly, the likelihood of asbestosis rose as the variety of
signs of asbestosis on CT scans increased. The other grading
system was essentially a subjective measure of the profusion
and severity of abnormalities on CT scans. Despite the subjec-
tivity of this scoring system, it correlated significantly (r= .78,
p = .0001) with the severity of fibrosis measured by histopa-
thology. It is reassuring that all 16 subjects with grade 2 or
grade 3 asbestosis {(changes that were bilateral or occurred at

milltiple levels) had pathologic evidence of asbestosis. How-

ever, four of five subjécts withi grade 1 CT 'scan abnommalities
{uniikely to represent diffuse lung fibrosis) had pathologic evi-
dence of asbestosis, suggesting that.even small abnormalities
should be regarded as indicating possible asbestosis. In prac-
fice, it is often difficult to distinguish such small parenchymal
abnormaiities from the linear densities {crow’s feet) comrmonly
seen in subjecis with asbestos-related pleural disease [11] or
the minor septal thickening or subpleural lines sometimes
seen in normal subjects.

Normal CT Scans in Subjects with Asbestosls

Five of nine subjects with normal (grade 0 CT findings in
the study by Gamsu et al. [8] had histologic evidence of

~ In “the" future;” image “analysis_fechniques may aid.in the‘

- specific” than'- pathologic - evaluation. For “the * asbestos- |
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asbestosis. All of these subjects had normal chest /}

graphs. Some of these patients may have come from the

group in which asbestosis was discovered incidentally at
lobectomy or autopsy. It is not knowii whether any of them,
had physiologically significant disease. lt is clear that there;
exists a phase in the development of any interstitial lung dis-
ease during which the disease is too focal or too mild to!
cause a recognizable morphologic change on CT scans [12].

detection. of changés In.CT. density or. texture ‘before-a mor-
phologic change is apparent [13]. - - 3
Is CT more sensitive than chest radlography for the detection
of asbestosis? Friedman et al. [14] condiuded that CT rare
depicted asbestosis (iwo of 60 cases) unless this condition w
suspected on the basis of the chest radiograph findings. How-
ever, Aberls et al. [7] demonstrated that eight of 38 subjects for.
whom asbestogis was found highly likely'by CT had nom:
chest radiographs: in-a study by- Staples etal:- (2] of 169 astigs-
tos-exposed subjects with riormal chest radiographs, 57 had CT:
findings suggesting a high: probability of asbestosis. The vital!
capacity and diffusing capacity were significantly lower in these
57 subjects than in 76 subjects with normal or nearly nomal CT3
findings. In the study by Gamsu et al. {8), with its unique popula-’
tion, 11 of.21 subjects with asbestosis (52%) had abnommal
chest radiographs (iLO profusion, 21/0), whereas 16 of 25 sub- :
jects with asbestosis (64%) had abnormal CT findirigs. On bal- §
ance, CT seems considerably more sensitive than chest ‘
radiography for the detection of ashéstosis. . Y

- s
.~ .

Pleurai Plagues In Asbestosls

Pleural plaques are an imporiant and clinically useful .
marker of asbestos exposure. However, plaques were :
absent on the chest radiographs of 32% of subjects with lung
cancer and pathologic evidence of asbestosis [3]. Con- |
versely, plaques may be present on chest radiographs in the 3
absence of histologically determined.asbestosis..In the study:;
by Friedman et al. {14}, two of 21 subjects with CT findings of]
asbestosis had no plaques on CT scans. Gamsu et al. [8]:
confimmed that the absence of plaques on CT scans dogs nof!
exclude asbestosis. A more frequent CT sampling interval;
may increase the likefihood of the detection of plaques.

Summery.

CT is more. sensitive than clinical evaluation-for-the detec-
tion of asbestosis but is inevitably less sensilive and less !

exposad individual, CT is useful for the evaluation of sus~ °
pected lung masses, particularly rounded atelectasis [{15), for
identifying pleural plaques, and for confirning unequivocal
asbestosis {grade 2 or grade 3 [8]). CT also will identily and
quantify emphysema as a cause of physiologic impairment.

- Because clinicians commonly use CT.to resolve clinical

uncertainties, radiologists often fesl pressured to categorize
disease as unequivocally present or absent. Gamsu et a )
show that the borderline between normal and abnorma. .’
not always sharply defined. In the absence of pathologic
proof, the diagnosis of asbestosis must be based on a
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ihoughtful evatuation of the likelihood of asbestosis by use of
all available clinical, physiologic, and radiologic information.
The scoring systems used by Gamsu et al. [8] offer a practi-
cal approach to defining the likelihood of asbestosis based

on CT appearances.
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