00000000 0O 14 0 0O 1 0 (20020 30)
Korean J Occup Environ Med, 2002;14(1):97—106

gogodn oot god bobob gbo oo od

00000 0000 000000, 00000000 000000000°, 00000 0000 0000002
ooo- ooo® ooo® o o2

— Abstract —

Lung Cancer Occurring in a Worker Exposed to Coke Oven Emissions

Hyun-Sul Lim, Jung Keun Choi”, Eun-Hye Kwon®, Heon Kin?

Department of Preventive Medicine, College of Medicine, Dongguk University
Industrial Safety and Health Research Institute, KISCO”
Department of Preventive Medicine, College of Medicine, Chungbuk National University”

Objectives: We report a case of lung cancer (small cell carcinoma) occurring in a
worker exposed to coke oven emissions.

Methods : We examined the chest CT and pathologic findings of the patient. We
reviewed previous environmental measurements for coke oven emissions at the workers
place of employment. Also we measured the airborne concentrations for coke oven emis-
sions and total polycyclic aromatic hydrocarbons in the work area. Finally, we analyzed
the 1-hydroxypyrene and 2-naphthol concentrations in the subjects urine and compared
this with student controls.

Results: This case was a 56-year-old male who had worked in a coke oven plant with-
in a steel manufacturing factory for 21 years (1977-1998). The airborne concentrations of
coke oven emissions at the worksite were above the permissible exposure level (0.2 0/0)
in 45 cases (33.1%) among 136 workers. The concentrations of 1-hydroxypyrene and 2-
naphthol in the subjects urine were statistically significantly elevated as compared with
those of controls (P<0.01).

Conclusions: We confirmed that the lung cancer occurring in this patient was as an
occupational disease due to exposure to coke oven emissions. To prevent occupational can-
cer in coke oven plant workers, we must remodel the engineering procedure, begin com-
prehensive medical surveillance, educate workers on risks and the benefits of smoking
cessation, and increase awareness of safety regulations in the workplace.

Key Words : Lung neoplasms, Coke, 1-hydroxypyrene, 2-naphthol, Occupational health
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Fig. 1. Outline of coke oven plant

oal

Charging Car
Buzker

Bt er

= CIQ, Phaber
{loke ilﬂ eactingl

Blarl Femacs
Plasl

et
;“"'[Ft{:mm:

..5._. L digter
Phand

Fig. 2. Vertical view of coke oven plant

99



oooooooo 0 140 010 20020

g booobo bObooo b0oooo bobooooo
goo, boodg 0bo0oooo ooooo oood
ugoobooobo oo, 00 ooobo, 000 oo
googg oobob Ooo.pPOO0OO0O 100 POOO
0 oob0 oooo, PO0O0 OO0 KOOO sOO
o0 20 000 ODOD. 10 bOoOoOoo0 POOO
POOO 00000 00O KOOO sOO00 000
oooog oob 0O bob bbbbb ooog
o0 oob. 20 DOooob pPOOO DDOOO
COEd] 00 000 O OO oooooD boo
goooo, oboogogo, oboo e Uono
g,oooooo, 00 ooog oo ooo oo
go.o0ooo0 ooooo sgogg, ogoo
ub 1000 oood booo 1000 ooodg
gboooooo oo.

goo booo 000 1970 OO0 OO0
19981 00 OO0 OO0 OO0 900D 00O 60O
0 0joodooo, ooooob ooogog bo 30
%, 00000 60 %, O0O0ODOOO0 10 %U000.
1977000 1992700 POOUOOD OO ODOOO
ub 0ooood oooo 0 ooooo ooo.

1993100 1998100 KOOOOO OO OO0
oo ob ooobobb oobo boo. 0o bogo
oo obdo oooooo, 0000 oooo o
goog oo b boboo, 0bbobob ob ogo
o, o0booob ob obo oo bo o odg
gd, booooo o oo oooo, oooo o
gboob boDb.

1977000 19931000 JOooobD boobo
oo, oo 0ooo oooo bbobb oooo b
0 ooooobo bboob oooo ob oo 0o
oooobonbD O0.199300 ODODODOD ODOOO
gooooobo oooo ooo 0o oo ooo
0o o0oob0 0oooog oobbbb ooog oo
gooo, ooooooo 0o oooo ooodg
ogbooooo oo.

o0 o000 bo Oob -bbooooooo o
goog oo bo bo bob boooo oo
U ooooobb oooobobobD bob boood
goo. 0b0O pPO0O0O COELl OO DOoOoOO
oo oo ob oo oo oooobb. K
oo stouoo ob ooooobobb pOO0 OODO

Table 1. Airborne coke oven emissions and total polycyclic aromatic hydrocarbons concentrations by

factory and date of measurement

COEs (0/0) Total PAHs (0/0)
Contents No. of Exceeding
samples GM GSD Range GM GSD Range
percent (%)*
K factory
Oct 15, 1999 29 0.34 3.59 <0.01—2.24 31.0
(NIOSH method)
Nov 1, 1999 30 0.33 4.39 <0.01—1.25 46.7
(OSHA method)
Nov 2, 1999 26 0.29 4.78 <0.01—2.17 38.5 36.66 1.52 17.25—96.41
(NIOSH method)
S factory
Nov 9, 1999 24 0.27 3.66 <0.01—1.36 37.5 32.05 1.54 15.59—~76.90
(NIOSH method)
Nov 10, 1999 27 0.32 3.46 <0.01—1.36 44.4
(OSHA method)
Total 136 0.31 3.86 <0.01—2.24 33.1 34.37 1.53 15.59—96.41

COEs; coke oven emissions, PAHSs; polycyclic aromatic hydrocarbons, GM; geometric mean, GSD; geo-

metric standard deviation

*Percent of numbers of personal samples exceeding the occupational exposure limits (COEs>0.2 0/00)

divided by numbers of total samples
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Table 2. Urinary 1-hydroxypyrene and 2-naphthol concentration by factory workers and controls

1-Hydroxypyrene

2-Naphthol

No. of
Contents i ( pmol/mol creatinine) (umol/mol creatinine)
spells
AMt ASD GM (GSD) AMt ASD GM (GSD)
K factory workers* 40 6.5% 7.76 3.76 (3.07) 11.1% 7.62 8.92 (2.02)
S factory workers' 50 7.5% 10.56 3.13 (4.92) 8.45 6.02 6.82 (1.96)
Controls 128 0.06t 0.06 0.04 (2.31) 2.98 2.65 2.09 (2.36)

AM; arithmetic mean, ASD; arithmetic standard deviation, GM; geometric mean,

GSD; geometric standard deviation

*P<0.01 by the Student's t-test, comparison between K factory workers and controls
"P<0.01 by the Student"s t-test, comparison between S factory workers and controls
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