P e

- cme we e

o

Christopher J. Salmon.2
" Martha L.-Wamoci®
Paul D. Blanc®

R—

"Aeceived May 20 1984; accepled after revision
* ~+25. 199

Thus work was supported in part by Natianat in-
“ates of Health grant 2-T32-CA08386-09.

"Depanment of Radiology, University of Cafifor-
" 1 505 Pamassus Ave.. San Francisco, CA94143-
" 26 Address comespondence to G. Gamsu.

Pvesenl address: Depagtment of Radiology,
2501 Health Scignce University, 3181 S.W. Sam
: «son Park Rd., Portland, OR §7201.

‘Depanment of Pathology, University of Calitornia,
+ Fiancisca, CA 84143-0628.

- ‘Depantment of Medicine, University of Cah(om!&
3 -~ Francisco, CA 941430628,

=" -B03X95/1641-63
“e'n:an Roentgen Ray Socnely .

Gordon Gamsu!

EXHIBIT

°,
=4
(U]
g
i
2
owy
ot

218 63

=
S

CT Quantification of Interstitial
Fibrosis in Patients with
Asbestosis: A Comparlson of Two
Methods

'OBJECTIVE. The likellhood of Interstitial lung. disease belng detected on high-
resolution CY scans and having functional significance ia often related to the severity
of tha disease. The extent and soverity-of-the abnormslities seen on hlgh~resoluuon
CT aré usually sssessed subjectively. This study was undertaken to Investigate
whether a subjective semiguantitative scoring method or a method using a cumula-

- tion of the different high-resofution CT features of asbestosls were comparable in

suggesting asbestosis in a group of patients with histopathologic confinmation of dis-
ease. A secondary objective was to compare the results of these two hlgh-resoluuon
CT methods with chest radlographs in the same population,

MATERIALS AND METHODS. This study group conslsted of 24 patiems and six Iungs :

‘ obtained at autopsy. Histopsthologlic asbestosis was present in 25 of the 30 patients or .

lungs. The patients or lungs were imaged using sefected high-resolution CT scans. The
high-resclution CT scans were assessed in iwo ways. One used a subjective semliguan-
Utative extent and saverity score constsﬁng of four levels of severity, while the other was
a cumulative score adding the different types of high-resolution abnomalities In asbes-
tosls. The commonest high-resolution CT abnormalities in the cases with confinmed
asbestosls were interstitial lines (84%), parenchymal bands {76%), and architectura! dis-

- tortion of secondary pulmonary lobules (56%). Subpleural fines and honeyoombing :

were less frequent The histopathologic severity of asbestosis was independently
graded on a four-point scale. Chest radiographs, when avaiiable, were classified accord-
ing to the International Labor Organization (ILO) classification of pneumoconioses.
RESULTS. With the subjective semiquantitetive high-resolution CT severity score, asbes-
tosis was suggested in 16 (64%) instances, all with disease. With the cumulative method, .
any one type of abnommality was present In 88% of cases with asbestosls, two types in78%,
and three in 56%. However, to Include only cases with asbestosis, three diffsrent ‘abromals
tties had to be present. The high-resolution CT scans were normal or near nommal In five
Ins!ances of ashestosls, Chest radiographs using the LO classification predicted asbesto-
sig witha lesser frequency than high-resolution CT lnﬂ'nlsseleoted population. - R
CONCLUSION. We conclude that a subjective semiguantitative grading systerm of the
extent and severity of asbestosls and a method using a cumuiative addition of the dif-
ferent findings In asbestosts glve similar resuits In suggesting the presence of disease,

- Thus, for the high-resolution CT detection of asbestosls, 8 combination of the cumula-

tive number of different findings and an assessment of the extent and severity of the
abnormaiities could be comphmenmry We also conclude that asbestosls can be
presam hlstopalhologicelly with a normal or near normal hrgh-resoluﬂon CT scan

AJR 1985;164:63-68

Imaging for detection of asbestos-related pleural and parenchymal lung disease
has relied mainly on the chest radiograph, even though it has been demonstrated
that the sensitivity for the detection of pathologically documented asbestos-related
pleural plaques or asbestosis is only 40-60% [1--5]). CT and high-resolution CT
have been used for the detection and characterization of interstitial lung disease,
inciuding abnormalities in the pneumoconioses [6-8]. In diffuse lung diseases,
high-resolution CT is more precise than chest radiographs for detecting interstitial
abnormalities, and more able to suggest a specific diagnosis [9-11]. Several small
studies have correlated specific high-resotution CT features of asbeslosis with his-
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topathologically established diéease [12-14]. These studies
have validated different high-resolution CT findings in clinical
asbestosis, although some of these features can occur In

* individuals without interstitial disease [15-17]. The frequency -

of these different CT lindings or their value in being able to
suggest a diagnosis have not been established.

We examined whether a subjective semiquantitative scoring
method of the severity and extent of the interstitial disease is
comparable to a scoring method based on the cumultative pres-
ence of the different high-resolution CT.abnormalities of ashes-
tosis in suggesting the diagnosis in patients or Iungs with
histologically confirmed disease. We also compared these two
CT methods with chest radiographs in the same population.

Materlals and Methods
Study Populanan

. The'study group consisted of 30 pahents, all wrth asbestos exposure
in shipyards or construction. Patients were being evatuated for pulmo-

nary symptoms, referred for svaluation for medicolegal purposes. or had

died with a documented history of asbestos sxposure. There wera giv

women and 24 men, with a mean age of 67 years {range, 50-92 years).
Their mean length of occupational asbestos exposure was 21 years
{range, 1~44 years), and mean latency (ime between first exposure and
time of sfudy) was 53.5 years {rangs, 19-59 years). Four of the 30

patients (13%) had never smokad. Sixteen of the 30 (53%) had a malig-

nant neoplasm (bronchogenic carcinoma in 12, mesothelioma in three,
gastric carcinoma in one) at the ime'of death, lobectomy, or biopsy. In
six instances, the lung was oblained from the coroner’s office and styd-
ied postmortern, Limited clinical data wers avallable in this group.

Our criteria for study entry were the avaitabilty of (1) a hxgh~reso!uhon
CT of the lungs and (2) adequate norcancerous lung tissue for patho-

_ logic examination. Hf interstiial fibrosls was present, it had to be accompa-
nied by.sufficient asbestos bodies to fulfill our criteria for asbestosis. We

did not include cases where only tumor was present on the biopsy speci-

men, or cases with interstitial fibrosls that was histopathologically incon-.

sistent with ashastosis. Twenty-one other cases referred over the same
time perod did not fulfill ali the stidy entry criteria, including five cases

with fibrosis that did not meet 'our strict ceiteria for being asbestos related. .

AJR:164. January 1995

imaging Studies

In six of the 30 palients, high-resolution CT scans were oblained on

the fresh excised lung obtained at autopsy. In these cases, the lungwas -

kept continuously inflated with air to 20 cm of waler pressure measured
with a water manometer. Six 1o eight spaced scans were oblained on a
9800 GE CT scanner using high-resolution teShniques modified for spec-
imen studies and an appropriatety smalt field of view (18}, in 24 patients
imaged during life, high-resolution CT was done with the patients in
prone and supine positions, using a 9800 GE CT ot a Picker 1200X5CT
scanner. Scans were 1.0- or 1.5-mm thick and obtained at six to eight
spaced intervals through the thorax. The in vivo CT was perfomed
betweenJ days and 1 ysarbefore biopsy of autopsy. in patienis who had

" lung tumors, the high-resofution CT scans were oblained at a time when

the tumor was focal and did not intetfere with the interpretation of the
high~rasolution CT scans for the presence of interstival fibrosis.

[Each CT examination was viewed simuaneously by two radiologists
whio had no clinical or pathologic information, except for the history of
occupational ashestos exposure. The findings from the high-resclution

CT were agreed on by consensus of the two radiclogists. The-subjecive: -

semiquantitative method of determining the probability of interstitial fibro-
sis being present and fts severity was with a 4-point scale incorporating

extent and severity and was as follows? 0 = nonnal, without interstitial *
_ung disease; 1= a few sites {oneto four) of interstitial abnommality unlikely-

to represent ditfuse interstitial fibrosis; 2 = muttifocal abnormalities kmited
in extent, bt in both hemithoraces, or at izast fwo levels in one hemitho-

~ ax anid consistent with asbestosis; 3 = profuse bilateral interstitial abnor-

malities visible at multple siles and on at least saveral CT scans. In the
interpretation of the in vivo high-resolution CT scans, a basal predomi-
nance of the abnomaliies was uniformily present, making the interstiial
findings consistent with the distribution found in asbestosis {8].

The second method used different high-resolution CT abnormali-
ties described in the interstitial fibros's found with asbestosis. These
had to be bilateral or on several scans in one hemithorax o be con-
sidered present and ware as follows: (1} thickening of the interobu-
far sepla and centrilobular core structures, grouped together as
interstitial fines; {(2) parenchymatl bands {long scars); (3) subpleural
curvilinear opacities (subpleural lines). {4) honeycombing; (5) sub-
pleural nodules; and (6) architectural distortion {Figs.. 1-4). The
high-resolution CT finding of architectural distortion in interstitial

» lung diseasa is not readily defined [19), and we used a conservalive

Fig. 1.—Pstient with advanced asbestosis.
Highwesolution CT scan of an lsolated fube
shows centrilabular fourved armow) snd interiob-

ular {atraight solld arrows ) intersiitial thick

g- 2~Patent with minimai asbesfotﬂs.
Highresolutlon CT scan of an lzolated lobe

Fig. 3.——PM with gevere asbestosls. High-

shows only focal interstitist thickening (armows).

Subpleural nodules (open errows) and archiiec-
tur! distortion ers seen »t multipls sitas. Histo-
pathologic disgnosis was savere fibrosls,

The high: lution CT was Judged as mildiy eb-
norma! ‘and unnko)y 1o represent asbenlosis.

jution CT scan through the lower lobes dem-

. onstrates extensive nterstitial diseass, Including

honeycombing, architectural distortion, thicken-
ing of imertobular septa and centriiobular cores,

" and tong sears (parenchymal bands).
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«+ ation of distorted secondary pulmonary lobules within peripheral

aas of the lung parenchyma. All of the high-resolution CT abnor-

~zuties used were consistent with the previous descriptions of the
-serghipal llbrosus of asbestosls [12-17].

The.24 in vivo high-resolution CT scans were also observed for
~g presence of asbestos-related pleural disease (Table 1). The
suent and severity of pleural plaques were ranked on a 4-point
;cale from O for no plaques to 3 for the most extensive pleural

_ -.aques. Pleural calcification was rioted as present or absent. -
Chest radiographs ware avallable. tor.25 patients: 23 of the 24 ..

~ih in vivo studies and two from the six In vitro autopsy excised

.ngs (Table 1). All chest radiographs were obiained within 6 months
- e high-resolution CT examinations, The chest radiographs were
-rerpreted by consensus by two observers (one a B-reader) using
e ILO classification for lung disesse consistent with asbestosis
“small irregular opacities) {20},

23 mologxc Examing uqn

The pathologlc matedal was axamined without knowledge of the
-esulls of the clinical or radiologic studies by a pathologist experi-
anced in occupational lung diseases. The material examined com-
snsed autopsy specimens (16 patientsflungs), open lung biopsy

CT QUANTIFICATION OF INTERSTITIAL FIBROSIS oo 65

specimens {six patients), and lobes excised at thoracotomy (eight -
patients). Histologic specimens obtained from transbronchial biop-
sies were not used for histopathologic diagnosis in this study. Blocks

" of pulmonary parenchyma away from sites of tumor were prepared ]
_ from each specimen. Sactions were stained with hematoxylin and

eosin, or In those instances where paraffin blocks ware available, for
connective tissue with van Gieson or trichrome stains. Several slides -
{mean % standard deviation, 4 & 3; range, 1=15) ware axaminad
from each specimen. The presence and saeverily of interstitial fibro-
sis were ranked on.g.semiguantitative 4-point severity scale: 0 =no
interstitiat fibrosis; 1 = mild patchy peribronchiclar and interstitial

tibrosis (Fig. 5); 2 = moderate peribronchiolar and interstitial fibrosis, -
. without architestural distortion (Fig. 8); and 3 = extensive-interstitial

fibrosis with architectural distortion or honeycombing (Fig. 7). In this
study, the histopathologic diagnosis of asbestosis required the pres-
ence of peribronchiolar or- interstitial pulmonary fibrosis (severity
scale of 1 or greater) and visible asbestos bodies {21, 22}, Speci-

‘mens with interstiial fibrosts were thus additionally stained with a

Prussian blue stain for iron, and ferruginous bodies were counted by
scanning the sections serially magnified 100 times. In the contexi of

asbestos exposure, ferruginous bodies with a typical appearance

were conslidered asbestos bodies {22]. The surface area of the sec-
tion was measured by laying the slide on graph paper rulsd at 100
lines per square centimeter and counting the squares covered by

‘TABLE 1: HRCT and Histology In Asbestosis

Histologic . HRCT

HRCT Findings Plagues

X-Fiay

Asbestosis  Asbesiosis
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(0-3) = 4 point scale. (+/-) = present ar absent, NA = not available, ° = ex vivo scans, IL = interstitial
lines, PB = parenchymal bands, HC = honsycombing. AD = architectural distortion, Sk = subpleurat fines.
SN = subpleural nodules, Ca = calcitication, ILO = intermationat Labor Organization. .
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Flg. 5 ——Asbestoa!a wlth miid interstitis!
h of a histologl

Photomicrograph of @ hi

Fig. 6.—Ashestosis with moderate interstitial ﬂbrosls
glc spec]

Fig. 4.—Patlent with asbestosis with a por-
ma} chest radiogrdph and abnormal CT scan.

-' A, Coned-down view from the radlograph of
the tower lobe ofthe right tung has a ncrmal ap-
pearance.

B, High-rasolutlon CT scan thmugh lung
basas shows bliateral multifocal areas of Inter- -
; stitial thickening (arows). The CT scan was
. judged as belng moderately sbnormal, whereas -
histopatholngic examinatlon showed advanced

fibrosls.

" g, 7—Asbestosls with marked Interstl-

by lolar {open am:w}

the section. A minimum of 2 cm? of lung parenchyma was examined.

. Resulis wers expressed as number of asbesios bodies per square

centimeter. intarstitial fibrosis with a count of greater than 0.5 asbes-
tos bodies per square centimeter was required for the diagnosis of
ashestosis {21). Histopathologic petibronchiolar and interstitial fibro-
sis together with asbasios bodies sufficient for a diagnosis of asbes-
fosis were found in 25 of the 30 cases (83%) (Table 1).

Analysis
We first tested the relauonshlps betwaen the two high-resolution

" 'CT melhods of assessing asbestosis and the histologic presence of
. this disease. We testad the corralation between the first method

using the subjective semiquantitative severily score and the histo-
pathologic score using Spearman’s rank conelation or, when appli-
cable, Fisher's exact test. .Stafistical relalionship between the
histopathologicat fibrosis score and the second method that used
the cumutative CT features was established with chi-square analy-
sis. Wé used a standard compulerized statistical package (SAS).

" Statistical comparisons accepled significance at the 0.05 level.

Results

Of the 25 cases with histopathologic asbestosis, Lhe semi-
quantitative high-resolution CT score was severely abnomnal

ate peribronchlolar {open arrows) end intersiltiat (closed )
arom) fibrosls withaut architectural distortion. -

tial fibyosls. Photomlcrograph of histologic .
specimen ehowe architectural distortionand - . .
- . honeycombing (enierged fibrotic spaces).

{grade 3) in'13; moderately abnomal (grade 2) in three and -
mildly abnormial but judged unlikely to represent diffuse fibrosis™
{grade 1) in four (Table 1). The high-resolution CT showed insut- .
ficiert findings to suggest fibrosis (grade 0) in five of the 25 .
casss with asbestosis. The semniquantitative grade of asbesto-
sis on high-resolution CT was significantly associated with the
histopathiologic fibrosis severity score (r=.78, p = .0001).
When we dichotomized these semiquantitative high-resolu-
tion CT results by combining high-resolution CT grades 0 and
1 {no or unlikely asbestosis) and grades 2 and 3 (consistant
with or probable asbestosis), there were 14 grade O or 1 cases
and 16 grade 2 or 3 cases. Of the 14 patients with high-resolu-
tion CT scans graded 0 or 1, five did not have histologic
asbestosis-and nine did, whereas all 16 of the patients with
high-resolution CT scans graded 2 or 3 had histopathologic
asbestosis (p = .007). :
The high-resolution CT abnormalmes involving the interstitium 7
most commonly asscciated with the presence of histologic -
asbestosis were interstital lines (interiobular and centrijobular
thickening), parenchymal bands, and architectural distortion of
pulmonary lobules. Interstitial lines were seen in 2t {84%) and
parenchymal bands ‘were seen in 19 {(76%) of the 25 cases of
asbestosis. Among the five cases without histologic asbestosis,

HWBUI0009205
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~erstitial lines were found in one and parenchymal bands in two.
architectural distorfion was present in 14 of the 25 asbestosis
cases (56%) and was not seen in any of the five cases without
~wstopathologic interstiial fung fibrosis. Thirtesn of the 14 cases
i architectural distortion fell within the histepathologic fibrosis
severdly categories 2 or 3, Honeycombing seen on high-resolu-
won CT in patients with asbestosis has a prevalence of less than
10% [16]). in this selected population, honeyoombmg was found
n eight cases (32%), all of which. had sevare histopathological

asbestosusandmemghestscoreswrmu\esemiquanmnvecr

scoring method. A subpleural fine or band has been described
with diffuse interstitial fibrosts {12): This finding was observed in-
11 cases {44%), all with asbestosis in histopathologic severity

calegories 2 or 3, and in 10 of the 11 with the highest high-resolu--

tion CT severity score using the semiquantitative method. When
_these five CT abnomnal findings were-analyzed separately, intor-
sitial fines and architectural distortion oocumed with sufficient fre-
quency to have an association with histopathologic asbestosis
that independently achieved statistical significance. Subpleural
nodules have been described as 2 manilestation of interstitial
lung disease [23). This finding was present in 11 of the 25 cases
with asbestosis and none without asbestosis (Table 1).
For high-resolufion CT to suggest a diagnosis, we tested the
postulate that a combination of features could be more usefut
than a single finding. Therefore, we evaluated whether a cumu-

iative number of high-resolution CT findings would faciiitate the

diagnosis (Table 2). Because of an increasing riumber of high-
resolution CT features, the frequency with which the diagnosis
of asbestosis was identified decreased. One of the selected
five abnormalities was found in 88% in patients with asbesto-
sis, two abnormalities in 78%, three in 56%, four in 53%, and
all five in 22%. However, with an increasing number of different
types of high-resolution CT abnormalities, the likelihood of
asbestosis being present histopathologically increased from
0% with one abnormality to $00% with three or more-abnor-
malities. Because the most common CT features of asbastosis
were also present in patients without interstitial fibrosis, a
cumulative number of CT abnormalities eliminated potential

false-positive cases and increased the likelihood of asbestosis-

being present. When honeycombing, architectural distortion, or
subpleural lines were seen on high-resolution CT, asbestosis
was invariably present histopathologically in this group.

Pleural plaques ‘were found on CTin 20 of the 24 in vivo
studies. Calcification was present in plagues on CT scans in
seven {35%) of these 20. All 14 living patients who were in high-
resolution CT grades 2 or 3 (likely asbestosis) had visiblg pleural
plagques. In contrast, six of the 10-patienis with high-resolution

" TABLE 2: Cumulative High-Resolution CT Firidings In Asbestosis

Proportion of Cases ~ .
'}‘__?n :';gg of Asbestosis with a:&m£$sg§i;aﬁ’5§

. Findings (%} °

1 88 60

2 78 80

3 . 56 100

4 53 : 100

s 22 100

Note.~—Findings used are interstitial fif\es. parenchymal bands, honey-
combing. architectural distortion, and subpleursl lings.
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CT grades 0 or 1 {unfikely asbestosis) demonstrated plagues
{p = .02). Among the 24 in vivo studies, there were three cases
in which histopatholegic asbestosis was present, but no pleural
plaques were visible on CT scans. In none of these three was
asbestosis suggested from the high-resolution CT scans.

Chest radiographs were available in 25 cases, two from
cases in which the in vitro excised lungs were studied, and 23
from the in vivo high-resolution CT studies (Table 1). Findings
on the chest radiographs were abromnal and consistent with
asbastosis (ILO profusion > 1/0) in 11 of the 25 patients, all with
asbestosis in the highest two histopathologic fibrosis catego-
fies. However, 10 of the 14 patienits with an ILO profusion score
of 0/1 or-less had histopathologic-asbestosis, and four did not
have ashestosis {p = .10). Overall concordance between histo-
pathologically confirned asbestosis . and chest radiographs
defined by an ILO grade of 1/0 or greater was /21 {48%).

Dlscusslon

In this study, we confirmed a significant comelation. belween
the abnormal high-resolution CT findings described in asbes-
tosis and the histopathologic presence of disease. .

Conwventional CT and high-resolution CT have been widely

"accepted for their diagnostic advantages, both for focal and dif-

fuse lung diseases. The abnomnalities seen in patients .with
ashestosis have béen described, and their comrelation with the
presence of clinical asbestosis established [12-17]. In general,
patisnts with clinical asbestosis (exposure, abnomnal findings on
radiographs, abnomal results of pulmonary function studies)
have a high probability of having abnorma! findings on high-
resolution CT scans. The extent of functional impaimment in
these cases also comelates with the severity and extent.of CT
abnomalities {16]. In patients occuipationally exposed to asbes-

" tos and with nommal findings on chest radiograph, high-resolution

CT can define a subgroup of patients with reduced lung function
compared with those with normal high-resolution CT findings [5].
The distribution and types of high-resolution CT interstitial
abnormalities found in asbestosis tend to differ from those seen
in idiopathic interstitial fibrosis [24]. Ground-glass opacities are -
comumon in idiopathic interstitial fibrosis and uricomnmon: with
asbestosis. The reverse is true for parenchymal bands (long
scars) and subpleural lines. We found that limited Interstitiat
lines and parenchymal bands could Be present without indicat-
ing. the diffuse or mchifocal interstitial fibrosis of asbestosis.
Thus, either or both of these abnormalities, if not accompanied
by additional findings, could be deceptive in suggesting a diag-

hosis of asbestosis. Only by having. three- abnormal featurss

were all cases without fibrosis -excluded. The -inflammatory
response and fibrosis produced in the lung by the inhalation of
asbestos fibers. result in various types of high-resolution CT
findings. These are dependent on the stage and severity of the
interstitial fibrosis, Our results agree with the study by AlJarad
and colleagues [24] that, in asbestosis, the variety of abnormnal-
ities on high-resolution CT scans can have diagnostic signifi-
cance. In fact, this cumulative scoring system gave comparable
results to the usual subjective, semiguantitative assessment
based on the extent and severity of the interstitial disease, -~
We also found that the subjective semiquantitative scoring
system showed a higher detection rate for asbestosis than did
chest radiographs dassified with the ILO classification (62% vs
48%}).- The casé mix in our series is most likely skewed by con-
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taining a disproportionate number of patients with minimal
asbestosis undergoing lung resection for cancer and patients

_ with severe asbestosis from which they died. Only six patients

had mild asbestasis {ILO categories 0/1 or 1/0) in which high-
resolution CT may be expecied to show diffuse king disease not
apparent from chest radiographs (Table -1). Asbestosis was
present in five of these six patients and was shown by high-res-
ofution CT in two. The high-resolution CT-sampling technique
used in this study could have missed focal areas of interstitial
fibrosis, even though we used standard -high-resolution CT
techniques. Given the slow pragression of asbestosis, the ime
between the CT scans and hislopathologic confirmation is

. unfikely to account for the missed cases.

We also found that asbestosis could be present hrslopatho-

_logically with limited and focal high-resolution’ CT abnommali-

ties or with compistely normal findings on high-resolution CT

‘scans {ning of 25 cases of asbestosis). Cases of intérstitial
fibrosis unrelated to ashestosis.were.not included in this study, .

and we cannot comment on the radiographic-or high-resolu-
tion CT distinction between asbestosls and other forms of
interstitial lung disease. Our cases preciuds collation of the
clinical information such as pulmonaiy function studies with
the results of the imaging studies, or the effects of smoking.

~ For high-rasolution GT to be more eflective than chest radio-
graphs in the diagnosis of asbestosis; as-with other interstitial

fibrotic lung diseases, the dstection of abnomaliiies too smali or
1oo limited to be visible on radiographs becomes important, How-
ever, & threshold or lower fimit of the exientor severity of abnor-
mality must be considered. With either the semiquantitative
scoring system or the cumulative number of high-resolution CT
features, imiled abnormalities’ were ‘not indicative of dtﬁuse or
muttitocal interstitial fibrosis.

About 15% of occupationally exposed individuals who dem-
onstrate radiographic abnormalities consistent with asbestosis
do not have radiographically visible pleural plaques. Autopsy
studies, however, have shown that pleural plaques are much
momeomnonmanasbeslosisandmmostmslamsof asbes-
tosis plaques are present bit may be too small o be seen radio-

graphically [S5}. Because CT is highly sensitive for detecting
plaques, lung parenchymal abnomalities oonsisxem with asbes-
tosis in occupationally exposed individuals are distinctly unusual

without demonstrating these plaques [16]. “The 14 patients with

asbestosis who were in high-resolution CT semiquantitative cat-
sgories 2 or 3 demonstrated plaques on CT. Of the ten patients

in semiguantitative categories 0 and 1, six ‘showed pleural.
plaques and four did not. Afthough asbestosis was present in -
seven of these 10, the diagnosis woild not have been sug--

gested, from high-resolution CT scans. This supports the ided
that plaques will usually be present when the high-resolution CT
scans show multifocal features consistert with asbestasis.

in summary, using asbestosis as a mode! of a specilic type of
nterstitial putmonary fibrosis, we have made several observations.
In suggesting the diagnosis, usually limited and unilateral interstitial
lines or parenchymal bands can be seen in individuals without his-
topathological asbestosis and should not be considered by therm-
selves as suggestive of the diagnosis. Abnormalities need to be
hilateral or muttifocal. High-resolution CT methods of assessment
that used efther a cumulative number of types of abnonmalites or a

AJR:184. January 1995

semiquantitative score of extent and severity showed equivalency
with the histologic confinmation of asbestosis. Thus, we propose
that the various types of high-resolution CT abnommalities could be
used in conjunclion with a subjective assessment of extent and

severity for sugges®7 a diagnosis in this fype of interstitial fibrosis.

In this shudy, albeit a skewed populabon high-resolution CT was
sfightly superior to ILO classified chest radiographs for detection of
abnormalities consistent with asbestosis. Finally, hisiopathologically
proved asbestosis can be present in patients with high-resolution
CT scans that shownomal or nearly nomnal findings.
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