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Objectives: This study was carried out to improve the medical surveillance program of workers
exposed to asbestos by examining the usefulness of High Resolution Computed Tomography (HRCT) in
the diagnosis of asbestos-related lung disease.

Methods: The study subjects comprised 162 workers in a ship-repairing yard, 68 of whom had been
directly exposed to asbestos and 94 indirectly exposed. The ‘Occupational Safety & Health
Administration (OSHA) ashestos standard, medical surveillance program’ and HRCT were conducted to
analyze the aspects of the asbestos-related lung disease. The OSHA asbestos standard, medical surveil-
lance program consists of simple chest x-ray, spirometry and medical questionnaire.

Results: Seventeen (10.5%) of the 162 subjects, 10 (14.7%) directly exposed and 7 (7.4%) indirectly
exposed, revealed asbestos-related lung disease on HRCT. The sensitivity and specificity of simple chest
x-ray for ashestos-related lung disease were 70.6% and 98.6%, and the positive and negative predictive
values were 85.7% and 96.6% respectively, as compared with HRCT. HRCT was an effective diagnostic
tool especialy to detect early asbestos-related lung disease. The study results indicated a relative signifi-
cant association between the results of spirometry and HRCT. The variables significantly associated with
ashestos-related lung disease on HRCT were work duration, smoking history (pack-years), past history of
respiratory disease, cough and dyspnea.
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Conclusions: In the diagnosis of ashestos-related lung disease, HRCT should be considered not only
for workers with positive findings on simple chest x-ray, but also workers with specific findings on
spirometry, occupational history, smoking history, and past history of respiratory disease, or with respira-

tory symptoms such as cough and dyspnea.

Key Words: Asbestos, High Resolution Computed Tomography (HRCT), Medical surveillance
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Table 1. Genera characteristics in study subjects
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3 AdHEAY 3571 H 5571 RO, 71,
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T 9RF BME AT, 4 B4 Ade

vole AH =E27vy I =EwdA 47 42,649
51.6Ao1 L, 27717k 242 15.1d%} 25,092 +
T Atolefl Z4zt frof gt kol 7k Siith(Table 1).

FAzte] EFolM AH =303 1 wE2FOlM 72
ZF v]FAA 99 (13.2%)2 13%(13.8%), A FA#

3
(70.6%)3 699 (73.4%)°1A3, 4 FAZFS 27
9.8%t - W(pack - year)@} 12.7% - dojglen, F=

Abolol] §-2]3t 2ol ¢ldTh.

WA TEVNAS AGEEd 357149

Variables Exposure
Direct (N = 68) Indirect (N = 94)

Age* (yr) 42.6 + 95 516 £ 51
Work duration* (yr) 151 £+ 114 250+ 50
Drinking

Social 36 (52.9%) 49 (52.1%)

Heavy 32 (47.1%) 45 (47.9%)

Smoking (pack-year) 9.8 + 115 127 +£ 122
Smoking habit

non- smoker 9 (13.2%) 13 (13.8%)

ex-smoker 11 (16.2%) 12 (12.8%)

smoker 48 (70.6%) 69 (73.4%)
Past History

Respiratory disease 14 (20.6%) 13 (13.8%)

Work-related respiratory disease 12 (17.6%) 12 (12.8%)
Symptoms

Cough 13 (19.1%) 19 (20.2%)

Sputum 10 (14.7%) 13 (13.8%)

Wheezing 9 (13.2%) 8 (18.5%)

Dyspnea 10 (14.7%) 14 (14.9%)

*: p-value<0.05
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6'8 (6.4%)°lx Adad =2 go]
7t 5% (5.3%)2 1%8(1.1%)°] A

8(1.1%), 08(0.0%) =

o

A =Fwe] HEFAA 23 59(7.4%) 004 £
A, T3 &
1% (1.5%)°1 At
dFHAL A 39(3.2%) <A
A, &34

n l~> rﬁ'

43 w3we) v FRMIAAA 23 o
oA Mudd #Hdgho] sigled, 2 ¥ (pleural),
H44d B (parenchymal) 9 F2 By Hd4d W 4. HRCT=t Ehx S5 UAMIHAL g2t gAtete]
Ho] o] 9lE 7%(mixed)7t 247 6%(8.8%), 19 H|ul
(1.5%)3 198 (1.5%) 14 (Table 2). 14 =ZEatolA
Table 2. Results of simple chest radiography in directly and indirectly exposed groups Unit:n (%)
Simple chest x-ray Exposure
Direct Indirect Tota
Normal 60 (88.2) 88 (93.6) 148 (91.4)
Abnormal
Pleural 6(8.8) 5(5.3) 11(6.8)
Parenchymal 1(15) 1(11 2(12
Mixed 1(15) 0(0.0) 1(0.6)
Total 68 (100.0) 94 (100.0) 162 (100)
Table 3. Results of HRCT in directly and indirectly exposed groups Unit:n (%)
HRCT Exposure
Direct Indirect Total
Normal 58 (85.3) 87 (92.5) 145 (89.5)
Abnormal
Pleura 6(8.8) 4(4.3) 10(6.2)
Parenchymal 3(4.4) 2(21) 5(3.1)
Mixed 1(15) 1(11) 2(12
Total 68 (100.0) 94 (100.0) 162 (100.0)
Table 4. Sensitivity and specificity of ssimple chest x-ray relative to HRCT Unit:n (%)
Simple chest x-ray HRCT
Normal Abnormal Total
Normal 143 (98.6) 5(29.4) 148 (91.4)
Abnormal 2(14) 12 (70.6) 14 ( 8.6)
Total 145 (100.0) 17 (100.0) 162 (100.0)
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Table 5. Results of spirometry depending on HRCT findings
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g e

ks

HAge| JMEoM HRCTS| fEd

HRCT 23 4891 2o &34 23} 1904 o
M e el sldlem Mud el
Tolde HA, A, £ P7e el 44
47%(23.5%), 28 (11.8%), 1%

HRCT A% gdow Jé% Tol Ao =AY B

AH =EToM = ﬂ]%%ﬁ/\}g} e FEARAEA
2ol 74zt 27%(40.0%)3}
7.5%) 2.2 Zt&o] F243] Fsstsleyt, HRCT
10434 39 (30.0%), 2194 5% (50.0%)¢] #
= BAtH(Fig. 1).
3 =EddAe AgFAAE 12994 19
(33.3%), 233°lA 29 (66.7%)°19x, T FFUAL
A E 109 198(16.7%), 239 2% (33.3%), HRCT
M= 5d 1% (14.3%), 21 29 (28.6%)9] &S
HIHFig. 2).

HRCT
Normal (N = 145) Abnormal (N = 17)
%FVC* (M+SD) 1143 + 132 101.3 + 15.7
%FEV1* (M+SD) 105.9 + 153 94.7 + 174
Ventilation abnormality
Obstructive 1(0.7) 4(23.5)
Restrictive 0(0.0 2(11.8)
Mixed 0(0.0 1(5.9)
Total 1(0.7) 7(41.2)
* : p-value< 0.05
12
10 19
9
8 8 u 3
c m 7
(=]
E 6 6
o 5 5 5
4 u 4 ® 4
3 H3 43
2 2 L
1 &1 =1
O 1 1 1 1 1 1 Il /| 1 L il 1 1 1 1 1 1 A 1 1 il 1 1 1 1 1 1 1 1 1 1 L
123 456 7 8 910 111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
year
—e— spirometry —m— simple chest x-ray 1y HRCT

Fig. 1. Detection rates of asbestos-related lung disease by 3 diagnostic methods according to work duration in directly exposed group
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Fig. 2. Detection rates of asbestos-related lung disease by 3 diagnostic methods according to work duration in indirectly exposed
group

Table 6. Results of medical questionnaire depending on HRCT findings Unit:n (%)

Variables

HRCT

Normal (N = 145)

Abnormal (N = 17)

Working duration (yr)*
<15
>15

Smoking (pack-year)*
<10
>10

Respiratory disease*
No
Yes

Work-related respiratory disease
No
Yes

Cough*
No
Yes

Sputum
No
Yes

Wheezing
No
Yes

Dyspnea*
No
Yes

80 (55.2)
65 (44.9)

83 (57.2)
62 (42.9)

125 (86.2)
20 (13.8)

126 (86.9)
19 (13.1)

121 (83.4)
24 (16.6)

127 (87.6)
18 (12.4)

129 (89.0)
16 (11.0)

127 (87.6)
18 (12.4)

4(235)
13 (76.5)

4(235)
13(76.5)

10 (58.8)
7(41.2)

12 (70.6)
5(29.4)

9(52.9)
8(47.1)

12 (70.6)
5(29.4)

16 (94.1)
1(5.9)

11 (64.7)
6 (35.5)

* : p-value<0.05
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