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Changes on Radiographs of Wives
of Workers Exposed to Asbestos!

ety January and March 1986,
17-  :s of insulation workers ex-
~gsed (0 asbestos were screened by
neans of chest radiography, pulmo-
aary function testing, and a detailed
questionnaire. The final study

;roup included 93 women over 40
vears of age. Eighteen of these
'19.4%) demonstrated pleural

changes consistent with asbestos ex-
sesure. including pleural plaque
48.9  i{iaphragm plaque (27.8%),
pleu: . -alcification (16.6%), and
diffuse pleural thickening (5.5%). In
statistical correlation between the
groups with normal and abnormal
:adiographs, the only factor that
proved significant was the year of
lirst exposure (the duration of the
latent period). Finally, radiographs
of the husbands were compared for
I7of th2 18 wives with radiographic
ibnc  lities. Fourteen of the hus-
bana.  2%) demonstrated more se-
vere radiographic changes than

their wives.

‘adex terms: Asbestosis, 66.77
' 7.eura, diseases, 66.. /3
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XPOSURE to asbestos fibers has

long been recognized as a cause
of radiographic and functional ab-
normalities of the chest. The radio-
graphic changes range from limited
pleural plaque formation to complex
parenchvmal fibrosis and malignan-
¢y, and they have been noted for all
tvpes of asbestos exposure, including
mining, milling, and insulation. Less
attention has been given to the
household contacts of these asbestos
workers, a group with only limited
or secondary exposure. Although this
at-risk population was originallv de-
scribed in 1960 and 1963, few investi-
gations have centered on it (1, 2).
Both of these initial studies con-
cerned the presence of mesothelioma
in first environmental contacts and
later household contacts. We recently
screened 117 wives of pipe coverers
and asbestos removers for radio-
graphic, functional, and symptomatic
abnormalities.

MATERIALS AND METHODS

From Janudsy to March of 1986, 194 in-
sulation workers exposed to asbestos and
117 of the: - 'vives were screened in a vol-
untary program at Northwestern Memo-
rial Hospital in Chicago. The screening
program was offered through the local
pipe coverers’ union and was available to
current and retired workers and their
Wwives

A posteroanterior chest radiograph was
obtained for each patient by means of
standard techniques (140 kV). Film quali-
ty was monitored throughout the pro-
gram to assure good-quality radiographs.
The chest radiograph was rated by a certi-
fied “B" reader and graded according to
the 1980 International Labor Organiza-
tion (ILO) classification system. The read-
er had no knowledge of the patient’s
length of exposure to asbestos, age, or fa-
milial exposure historv. A second B read-
er reviewed some of the radiographs.

The screening program also included
pulmonary function testing monttored
and administered by the pulmonary
medicine department. Forced vital capaci-

tv (FVQ) (percent predicted) and forced
expiratorv volume (FEV)) (percent pre-
dicted) were chosen as indicators of func-
tional status, as set torth bv Environmen-
tal Protection Agencv guidelines. Forced
expiratorv flow (FEF) (73-25) was also ob-
tained as a more sensitive indicator of
small airwayv disease.

An additional questionnaire was subse-
quently presented to the wives that par-
ticipated in the screening program. Spe-
cific questions concerned length and
amount of cigarette smoking, breathing
problems, past diagnoses of heart or pul-
monary disease, and known chest radio-
graphic abnormalities. Additional ques-
tions pertained to asbestos-exposed
husbands, fathers, brothers, or sons, in-
cluding vear of first exposure. vears liv-
ing in the same house. date of retirement,
other medical probiems, and previous
emplovment. All information obtained
from the survev was submitted for statis-
tical analysis by an outside statistictan
who had no prior knowledge ot expected
results.

RESULTS

None of the 24 women under 40
years of age demonstrated radio-
graphic abnormalities, and each of
them had been exposed for less than
8 years. We therefore chose to ex-
clude this group. Of the 93 women
remaining, 18 (19.4%) had radio-
graphic abnormalities consistent
with asbestos exposure, as defined by
the 1T O classification. The radio-
graphic findings are presented in Ta-
ble 1. Most of the abnormalities were
limited to circumscribed plaque for-
mation of width A or B and extent |
or 2 along the lateral aspect of the
chest wall or face on plaque extent 1
or 2 (88.9%) (Fig. 1). Plaques on the
diaphragm were seen in six cases
(33.3%), and in two cases (11.1%)
these were the onlyv evidence of as-
bestos exposure. Calcification of the
chest wall or diaphragm plaques was
seen in three cases (16.77%) (Fig. 2).
Diffuse pieural thickening was
present in only one case (3.5%).
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Table 1
Abnormal Radiographic Findings
Width Extent
Finding A R C 1 2 3 Total No. of Cases
Circumscribed pleural thickening
Right chest wall 8 3 0 9 2 0 11/18 (61.1)
Right tace on 1 5 2 8/18 (44.4)
Leftcnest wail R 4 0 11 1 0 12718 (66.7)
Left face on Lo e e 4 3 [ 7/18(38.9)
Diffuse pleural thickening
Right chest wall 0 0 0 0 0 0 0/18 (M
Lett chest wall 1 0 0 Q 1 0 1/18(5.5)
Pleurai calcification
Right 1 0 0 1/18(5.5)
Lert 2 0 0 2/18(11.1)

Note.—A. B, C and 1. 2. 3 refer to the ILO classification system. Five subjects (27.8%) had plaque on

the nght side of the diaphragm, six (33.3%) on the left.
* Percentages in parentheses.

Table 2
Pulmonary Function Test Results
Normal Radiographs Abnormal Radiographs
Parameter (n=753) {n = 18) p
FEV; (% predicted) 998 £ 154 90.7 £ 14.0 <.028
FVC (% predicted) 101.7 £ 14.0 920+ 13.2 <011
FEF (75-25)
(% predicted) 955+ 297 894 + 31.8 <.456

Note.—Values indicate means with standard deviations (5D).

1. 2.

Figures 1. 2. (1) Limited face on caicified pleural plaque (arrows). (2) Extensive plaque in
profile and face on (arrows).

There was no evidence of parenchy-
mal opacities or thoracic malignancy.
The pulmonaryv function tests re-

vealed no significant “functional”
impairment in either the group with
normal or the group with abnormal

parameters (Table 2).

tistical differences for the measured

Data from the questiomnaires are
presented in Tables 3-8. Virtually ev-
ery woman questioned described her
exposure as primarily from shaking
radiographs, although there were sta- and washing her husband’s clothes.

Those whose fathers or brotherg -
asbestos workers also reported g
lar exposure. None were asbestog ¥
workers themselves, 3
Many of the women were nog o B
posed continually to asbestos haee. -
their husbands had changed jdb. gy
retired. Only the vear of initia} %
sure was statistically significant,
18 women with abnormal radig. &.
graphs had a mean vear of initia] gy
posure of 1952, versus 1958 for the s
with normal radiographs (P < g3n ¢
The differences in total vears of et
posure (P <.72), number of f. . 3
contacts (P < .89), and age (P < 24%
were not statistically significant, Thg
women with normal radiographs &
showed a statistically greater smg
ing history than those with plaque
formation (P < .024).
Finally, the radiographs of 17 ¢f
the 18 women with positive fin
were compared with those of
husbands. (One of the husbands
of heart disease 1 year before the ¥%
study.) Fourteen of the husbands hed

mal abnormalities consistent
bestos exposure. Three husband
normal radiographs, and their

all demonstrated only mild re

graphic abnormalities, with
wall plaques of extent 1 (n = 2)
(n = 1) and width A.

DISCUSSION

The presence of radiograp:
normalities in household cont
asbestos workers has received g
ing attention since the first repa
In51976, a study of the household
contacts of workers in an aSbeM
factory manufacturing insulatio
terials found a 35% prevalence 0%
small parenchymal opacities a0/
pleural plaques consistent with ##
bestos exposure (3). A second %
of 60 wives ot Los Angeles shi -
workers showed a lower 9ve
prevalence of similar radiogr® g
abnormalities (11.3%) (4)-o Soth ‘
groups of investigators p
that the exposure to asbestos ac- s
curred via asbestos dust 111 the
clothes and hair of the h{orket!

Pleural plaque formation "
most common manifestationt &
tos-related changes in the
gardless of the type of degﬁ;“ '
posure. Eventually, at least @
of asbestos-exposed workers plar
show some radiographic abr‘;xﬂ
ties, with pleural plaqué fo
being by far the most com




rothers v rable 3 Table 5
‘orted simy, vear of Initial Exposure Total Duration of Exposure (yr)
Isbestog & Normal  Abnormal Normal Radiographs Abnormai Radiographs
% Radiographs Radiographs (n=75) (n = 18) P
ert exe (n=75) (n=18) P - - - .
5t0s becy, Mean + SD 27.76 £ 10.01 g_aﬂ + 8.37 <72
sed 10b ot 1958 1952 <.037 me ,10-520 2.0-48. oot
559 JODbs op D 10.46 6.89 1an 29.00
Qitial e unge  1926-1958  1936-1963 ..,
ificant, Tpy | dewan 1958 1953 <.049
i.radjo- v
1 initial ey, Table 6
58 for the s Age of Subjects (yr)
(P <.037), Table 4 : -
2ars of gx-~ \o. of Subjects with Normal and Non:na(l R:?;graphs Abnom{;‘ 51%1)051‘3%5 ,
of family 3 Abnormal Ra.d.iographs, according to n=
S(P< _282‘)" Decade of Initial Exposure ﬁ{em +5D i‘{'éss*z 3_93 i%g"; 3_46 <282
ficant e | oNormal " Abnormal s, 4 2%
iter Smok.;'» Decadc (n=75%) (n=18)
*h plaque ™! 1920-1929 1 0
1 1930-1939 3 1
Sof 170f 7 | 1H0-1949 10 7 Table 7 . Table 8 ‘
ve findins, . 1960-1969 18 1 Number of Asbestos Workers in Cigarette Smoking
e of their ! B L oao H S Household No. of Subjects
sbands died - No. of Subjects
‘ore the W Normal Abnormal
:sbands had Normal Abnormal Smoking  Radiographs Radiographs
tu No. of Radiographs  Radiographs History (n=75) (n=18)
csevere - ... . b O, Workers  (n=75) (n = 18)
ix of these e raphs of patients with lim- Never
_Darenchyf% d or nuusehold exposure seem to 1 34 (45.3) 6(33.3) Pa,;:wked 34(45.3) 6(33.3)
ent withags | “ow rhe same pattern as those of §+ ggzﬁgg; 2242;3; e oker 200320) 10 (55.6)
:sbands had ccupationally exposed workers, but Mean® 1.96 200 Current
heir-+ives | vithlower prevalence. Our study smoker 17 (22.7) 211D
dr ;3 aowed exclusively pleural changes Note.—Workers included husbands, fathers, ;:zk-
th chest “# | athis population. Other reports of b'?';‘?b;gé sons. Percentages in parentheses. vears®  36.66 1837
1=2)or 2;" -cusehold exposure agree that pleu- Note,—Percentagesin parentheses
b aichanges are the most common ab- *p<.024
Ry “ormalitt.
. A ! Pare ‘mal abnormalities such as
! A4 mail alar opacities are less con-  be most dependent on the interval rv of 36 years, versus 18.4 vears for
aphic ab-’ 4 wstentlv reported in household con- since the household contact’s first ex- the group with abnormal radio-
contactsof 1 316, 7). None of the women in posure. In addition, the latency peri-  graphs. A previous study of pulmo-
ved grow=~  Urprogram had such abnormalities.  od before radiographic abnormalities  nary function data in household con-
it reports. 1previous studies, the peak inci- appears to be longer than with occu-  tacts in the Los Angeles harbor area,
.sehold . *eiee of parenchymal opacities has pational exposure (6). In our study, which used sensitive measurements
isbestos TN 17% (3, 6). As in our survey, the mean latency period for women including vital capacity and flow
ulation ma=  ONeof the women in these studies was 32.8 years, compared with 23.8 rates, thoracic gas volume, and sin-
2nce of I "ad had direct exposure to asbestos. years for the workers. The intensity gle-breath diffusing capacity for _
-es and Athe studv of Los Angeles shipyard ~ of exposure and total number of carbon monoxide, documented a sig-
with as- | vorke e radiographs of 485 years exposed appear to be less im- nificant functional impairment when
ynd study *ome. re analvzed (4). The 1976 portant. this group was compared with a con-
sshipyard . ™dvinciuded 676 household con- The functional abnormalities in trol group in Michigan matched for
verall 3¢5 of workers who handled asbes-  our study are somewhat difficult to smoking historyv (8). In that study,
>graphic : Sdirectly or performed brake re- interpret. The women with pleural the pulmonary functipn of exposed
Both ! " work, drywall construction, or plaque formation did show consis- women with visible signs of asbestos
stulated i Movard work (3, 6). The lack of pa- tently and statistically lower mean exposure on chest radiographs (pleu-
108 0C- i *chymal opacities in our patients values for FEV (P < .028) and FVC ral and parenchymal) was not differ-
the work ! “ retlect the smaller patient popu- (P <.011) than those with normal ra-  ent from that of exposed women
rkers (3, 4+ “"on or a different tvpe of exposure  diographs (Table 2). However, both with normal radiographs. Our data,
1 is the fmong pioe coverers. Even so, paren- mean values remained within the although not corrected for smoking
on of + fvmg inges appear to be a signif- normal range. In addition, there was  history, further suggest that func-
chest, re=- f anty . consistent indicator of no statistical difference between the tional abnormalities in persons with
ree Vo Meeffects of asbestos exposure than two groups in complaints of dyspnea  indirect asbestos exposure may ap-
t Onu AL ¢ presence of pleural plaque, espe-  on exertion. However, the lower val-  pear only after a certain latency peri-
rswill 7 3y with limited household expo- ues in the women with radiographic  od since first exposure.
pnormali re, abnormalities mav be important, as One finding remains difficult to
srmatioft ™ \Ofa“ the factors in our survey, the the women with normal radiographs  expiain. Three women had more se-
mon (5k Tence of pleural plaque appears to  had a mean pack-vear smoking histo-  vere radiographic abnormalities than
®lume 164 Number 3 Radiology « 725
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their husbands. However, each of
these women gave a family history of
at least one household contact in ad-
dition to her husband (a brother, a fa-
ther, and a father and son). These ad-
ditional contacts did not participate
in our study and may have contribut-
cd significantly to the household ex-
posure of these three women.

The significance of pleural disease
as a sign of limited or household as-
bestos exposure is important to rec-
ognize. The widespread use of asbes-
tos did not start until the mid-1940s.
Since there appears to be a long la-
tency period with this limited expo-
sure, often greater than 30 years, the
full extent of disease risk is not vet
known. Although we did not find
any such cases, it has been shown
that household contacts have an in-
creased risk of mesothelioma (9, 10).
In addition, studies with longer fol-
low-ups should soon be availabie to

726 « Radiology

show whether these levels of asbes-
tos exposure are sufficient to cause
disabling disease other than meso-
thelioma (6).

Although the data on the risks of
household exposure to asbestos are
far from complete, chest radiography
is clearly a valuable tool. It is impor-
tant for radiologists and clinicians to
be aware of the significance of pleu-
ral plaque in women without other
radiographic abnarmalities. B
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