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Chest Radiological Changes after Cessation and Decrease of
Exposure to Welding Fume in Shipyard Welders

H.S.Sohn, JT.Lee, H.R.Shin, CU.Lee, KT.Pae, HJPark, Y.WKim
Dept. of Prev. Med. and Inst. of Occup. Med.,, Inje Unive, Coll. of Med.
1.G.Yun
Department of Preventive Medicine, Catholic Medical College

27 shipyard welders were diagnosed as pneumoconiosis and suspected pneumoconiosis(1976-1988) by
chest radiographs and were observed over three years. 27 welders were divided into three groups by
the state of exposure to welding fume i.e. cessation, decresase or continuity of exposure. And we observed
the changing pattern of the chest radiographs of 27 welders with the passage of time.

The results were as follows;

1. Grour I (ceased exposure to welding fume) were 10 cases(3 cases: suspected pneumoconiosis, 7 cases:
pneumoconiosis). Chest radiographs of all cases were improved. The shape and size of small opacities
was improved in 6 cases(85.7%) and did not changed in 1 case(14.3%) out of 7 pneumoconiosis welders.

2. Group I(decreased exposure to welding fume) were 5 cases(2 cases: suspected pneumoconiosis, 3
cases: pneumoconiosis). Chest radiographs were progressed in 2 cases(40%), did not changed in 1 case(20
%), were improved in 2 cases(40%) out of 5 cases. The shape and size of small opacities was progressed
in 1 case(33.3%) and was improved in 2 cases(66.7%) out of 3 pneumoconiosis welders.

3. Group lli(continued expoxsure to welding fume) were 12 cases(l case: suspected pneumoconiosis,
11 cases: pneumoconiosis). Chest radiographs were progressed in 9 cases(75%), did not changed in
3 cases(25%) out of 12 cases. The shape and size of small opacities was progressed in 1 case(9.1%)
and did not changed in 10 cases(90.9%) out of 11 pneumoconiosis welders.

4. The average duration for development into suspected pneumoconiosis was 6.6 years and for progression
of each one category after that was 2.2 years(p<0.01).

The radiological appearance of pneumoconiosis had disappeared or decreased after cessation of exposure
to the welding fume. So that, early detection and control e.g., change of department of pneumoconiosis
of welders by screening program will be important for medical surveillance of welders.
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ol LA o] &HAAL o] £HFEY 27
7t HEo] 2PEHF g A= HTskn
ArH(e)s1A 5, 1989).

FHA §HETHF L 19361 Doiget McLaughlino]
234 4585 593l gornz FAWHZ(benign
pneumoconiosis) & & & B339 2} (Zenz, 1988),
FHZos £3871e9 L2 tEo] £38 F4%5F 2
$HEE AL, &4 H e Fol §5 ks
3 5L Edoz g g Hdasvl
grelo] A3 AR £FE 5 gloke 2e Rt
2.7 (Charr, 1955 7 Angervall, 1960 ; Meyer, 1967 ;
Guidotti, 1978), =& #HAde SHFTHFTAANA £
Z2E 9 Ex ZaA AS AR o)A o] A4
T AiEgn B33 Doig, 1948) ¥, AR5t v
ZH AT 7S 2 e ZoMe #3 =20}
FaHtHE AHFo JAPHe oz gy U
(£9%, 1974 . £9F 5, 1978). wpehA 473} Fhlol
A58 BHTHUSANN £EIF2E FUAZ F9
Z9] HstYE AR £HTAFY B F
8% Aoz A€

53] ZHHLHTEL B £HFTE v vt
2] 2 AzA dHE Il £A8FYGo] o] FoiR
22 7)1 F5EU 51, 2YaA 9EAs B2 Hes
gz A om(Stern, 1983), B HAE9 1986 =AM
28ZFE W RAMMME AHF FHE0) 89%
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ojzjop & Aoz AtgH}

A &£H3HT ZAATE Y=Y F¢ F2 =
A2, 3ty #A, 4% 359 9% L A 5 HA
Sl % B1(Guidotti, 1978 ; Farhang, 1980 ; Kallio-
naki, 1983 5 Stern, 1983 ; Kallionki, 1986 ; Tola, 1988)
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daEd e 300 6%(222%), 40tH 167(59.3% ), 50TH
5%9(485% )10, £A™AY7IT & §HFA E2d
717+e 91 o}sho] 16%(59.3%), 10 ol4hatol 119
(40.7% Yol ATHHE 1).

Table 1. Distribution of subjects by age and duration
exposed to welding fume.

Duration (yrs)

1-9 10-19 Total(%)

Age
30-39 3 3 6(22.2)
40-49 12 4 16(59.3)
50-59 1 a* 5(18.5)
Total (%) 16(59.3) 11(40.7) 27(100)

( )* I No. of female

Zosle $HEF E2r71 99 F(group 1, ol
D), AYEME AU (full-time) &G A A AlzHA]
(part-time) 2oz Aoz LHE Za2s Y23
T(group I, °l&} £ 4w), #EA7zE Ad(full
time) 432tdE 3l £HE F271 ASE E(group
1, o}3l Z2A|4F) 9] HFo g2 Pt Fasigan,
Z42ol A S ZEFudo] 109, F2g4dol 5
3, Z2 A&7 129o|rh T IHLE 4394(FE
FT 14334, ZETDAT 4844, ZEXEST 426
A, H2YL A2 g AR 205A(ZX2FHT
2724, E24AT [ MO0H, ZF2AET 1 2954), 9%
T ZAAAZES 10.79(F239F [ 11047 F204T

Table 3-1. Radiographic change of welders’ lung in
groups [
()i %
No. of initial category radiologic change
case and
shape & size progressive: stabilized improved
1 0/1 0/0
2 0/1 0/0
3 0/1 0/0
4 1/0;p/p 0/0
5 1/0;p/q 0/0
6 1/0;p/q 0/0
7 1/0;p/q 0/0
8 1/0;p/q 0/1
9 1/1;p/p 0/0
10 2/1;p/q 1/0;q/q
Total 10(100) 7(100)  0(0) 0(0) 10(100)

D114A2 Z2RAEF 10347, 99T FAFL2 77

ANEF2F0T 66709, F2aT 1 76709, T2
&7 85/9) 2 ol 5 Ml Abole) Folgt Aol U
2, AYEHAY AP 9.00(F23dT 1 7.0,
Zaz2tAT ! 64, ZFEAEE 117 0R ERAET
AqA 2 FFo) vt £33 FFAde] ZAG
(% 2).

Z 2297 (group 1) 10%F 8% (category 0/1 : 31,
category 1/0 : 4™3, category 1/1:1%)& & Z2F9
2-104%0] F3 ARG AGFe A7 £AHUL,
1}o] 2] 2% (category 1/0 R 2/1 244 1%) & & Z23F9
5—73d%F category 0/1 & 1/02 At §9H 549

Table 2. Age, initally exposed age, exposed duration, daily working hours of welding, and unmber of cigarette smoking

per day*
Mean(S.D.)
No, of Age Initially Exposed duration  Working hours Smoki
Subjects £ exposed age P (yrs lE/dgayg (/day g
Group 1 10 43.3 272 7.0 11.0° 6.6
4.9) 2.7 (2.8) (1.8) (5.8)
Group II 5 484 34.0 6.4 114 7.6
(28 29) 31 (13) 5.0
Group 1l 12 42.6 29.5 118 10.3 85
(6.3) (5.4) (36) (15) (8.0)
Total 27 439 295 9.0 10.7 7.7
(5.6) (€%)) (4.0) (1.6) (6.8)
Group 1 : workers ceased exposure to welding fume .
Group II : workers reduced exposure to welding fume (part time welding)

Group M ©

workers being welding continuously (full time welding)

* There was not significantly different at a=0.05 level between three groups in each variables except exposed duration.
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No Welding

Cases

Change of Department
Full-time Welding

A 4

A 4

0/1—=0/0 ————0/0

—=0/0 0/0 0/0

0/1 0/0

—
»——>=1/0

1/0 0/3 0/0 0/0 0/0
p/p

1/0 0/1—0/0 —0/0

S O W N e

p/q

—1/0—1/0 —0/1—0/0
p/q p/q

1/0—0/1—0/0
p/q

oo
A 4

1/0 0/1
p/q

1/1 0/1 0/0
p/p

\ 4

10

2/1—12——1/1——1/0—1/0/
p/a  a/p a/p  a/p q/p

13 12 11 10 9 8 7 6 5 4 3 2 1

0 1 2 3 4 5 6 7 8 9 10 11 12
Duration (Yrs)

Fig.1. Radiographic change after cessation of welding work.

P— ! year started welding
——— [ year changed category and/or type

10 9] B9 AL At A AP g meka 37
p/qAEd & Z23d 4dF e ¢/gdHATHE 31,
ag .

AA(full time)&FZFPoNA HAA A (part time) &4
Aoz AYASRE F ZaPs T (group DS BF
50| Q= 2% 13%E category 1/0,p/qR 3L, 18 ca-
tegory 1/2,p/pAth. Azle § Z27424 39F category
0/12, FA= F Z2724 33F category 1/1,p/qZ %
AR A Fe 2ol 3HEHAUTE F2HAFE 58F
13l& category 0/1914 & 274 8%l Y&
27¢ 29k 283 E27R47 59 F Unix 28

2}2} category 0/1, category 1/1, p/q AeHl AAR= cate- -

gory 1/0, p/q, A= category 1/2,q/rE A8 Z9) w7}
APLAAHE 3-2, 29 2)

AAFZo g AGd o]Fde LHAYL AL T2
A&F(gorup M) EF 1290t 1F 38& 2
HEo2 Az JVE ¥ $HAUL 4-8dT AS
A7)0 oI M E AHZ2 category’s LA T, LheiA
98l AHZEe] categorye EF VP AT} 18z
3t categoryol| A 4] category 2 A& 717+ Zof| A
2ol &t ). 3+ category 1/0014 22 Hx Jdd @A

Table 3-2. Radiologic change of welders’ lung in

groups 1I
: ()%

No. of initial category radiologic change
case and

shape & size progressive stabilized improved
1 1/0;p/q . . 0/1
2 1/2;p/p . . 1/1;p/q
3 0/1 . 0/1 .
4 0/1 1/0;p/q
5 1/1;p/q 1/2;q/r

Total 5(100) 3(100)  2(40) 1(20) 2(40)

AW £99 2d A F 12 AYF RE o
AA gde 2YEFH A9 WL JAHE 33,
23 3).

8 B A A § categoryol A A9 category 2
APshed 288 HA7IL 4290197, JAAHA S
9] 2 7]17H0/0-0/1) & 6.6'4, category 0/191 1/17}A1&
2349, /0904 /1744 144, 1/114 1/274 2= 354,
1/2614 2/174A€ 20490101, YARRHS 729
HE717H6.6'd) & AR H F @A o] F § Category®
APt 299 HE7zH22d) ol vidte f8 A
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Change of Department
Full-time Welding No Welding
Cases
1 > 1/0 1/0—~0/1 0/1
p/q /g
2 » 1/ 1/+=1/1
p/% p/q p/q
3 > 0/1 0/1 0/1
4 » 0/1 1/0 1/0
p/q p/q
5 > 1/1 1/2 1
p/q / qﬁ
3 12 11 109 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10 11 12

Duration (Yrs)

Fig.2. Radiographic change after cessation from full time to part time welding.

P—— [ year started welding
— [ year changed category and/or type

Table 3-3. Change of category and type of welders’ pneumoconiosis in groups III

(). %
No. of initial initial changed pattern of category changed pattern of type
case category type
progressive stabilized improved  progressive stabilized  improved
1 0/1 a/q 1/0 q/q
2 0/1 q/p 171 q/r .
3 0/1 p/p 11 . p/p
4 0/1 p/p 1/1 p/p
5 0/1 a/q 1/0 . a/q
6 0/1 . . 0/1 .
7 0/1 p/q 1/1 . p/q
8 0/1 p/p 172 p/p
9 0/1 p/q 1/0 : p/q
10 1/1 p/q . 1/1 p/q
11 11 p/p . 1/1 p/p
12 1/2 q/r 2/1 . q/r
Total 12(100) 11(100) 9(75) 3(25) 00 19.1) 8(90.9) 0(0)

* Type is the ILO classification by shape and size of small opacity and category is the ILO classification by concentration of opacites

on the graphs.

2AH(p0.01) (X 4).

L4FH5e 19363 Doig®t McLaughlind] )3t
%A} A ¥ Z(benign pneumoconiosis) &2 S K115 )
21H(Zenz, 1988), o F oz HudMe & F A
ME Aesl7t Fwtdog A3 FA#HZ(benign
pneumoconiosis) 22 & F g¢ldn Y ti(Charr, 19
555 Angervall, 1960 : Meyer, 1967 ¢ Guidotti, 1978 :
Afunahashi, 1988). 12}t &HZHFNM HARsE #
A7 e AEg 491 E26 gistgAs dxj"E BT}
$132(Charr, 1955 ; Angervall, 1967 ; Guidotti, 1978 ¢

"Table 4. Mean period in changing from one to the up-
per category in the progessed cases.

yrs
Category Mean Period (S.D.)

0/0 - 0/1 66 BN**
0/1 - 1/0 2.3 (13)
1/0 - 1/1 14 (0.6)
1/1 - 1/2 35 0.7 22 13
1/2 - 21 2.0 (0.0)

Total 42 (34)

**  Tw groups between mea period changing from 0/0 to 0/1
and to each one category after 0/1 was significantly different
at a= 0.01 level
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Full-time Welding
Cases
1 +0/1 1/0 1/0
qfq . qfq
2 0/1 1/1 1/1 1/1
/ qu qfr q%r
3 0/1—1/0—~1/1—1/1
p/p p/p p/p
4 0/1 1/0 1/1
p/p q/q
5 —0/1 1/0 —1/1
q/q a/q
6 —0/1 0/1
7 0/1—1/p—1/1 1/1
. p/im/p p/q
8 0/1—1/p—~1/1———1/
p}a—’pAl p/p
9 —=0/1—1/0 1/0
p/q p/q
10 1/1 1/1
p/q a/q
11 —1/1 1/1
p/p p/p
12 1/ 2/1—+2/1
q/r q/r o/t

0o 1 2 3 4 5 6 7 8 9 10

1 12 13 14 15 16 17 18 19 20
Duration (Yrs)

Fig.3. Radiologic change during full time welding continuously

»—— ! year started welding
~—— . year changed category and/or type
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Photo.1. 44 years old mae with sputum expectation and mild dyspnea engaged in welding for 3 yrs from 1976 to
1979. The left side film on 1978 shows category 1/1 and p/p type, but the right film on 1988 shows normal
appearance. . :

Photo.2. 45 tear old ale with sputum expectation and exertional dyspnea éiigal_ged in welding for 7 yeas from 1973
to 1980. The left side film on 1979 shows category 2/1 and p/q type, but the right side film on 1986 shows
category 1/0, q/q type.
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