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A Case Study on Work-Related Evaluation of Interstitial Lung Disease
Short-Term Exposure to Metal Dust
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ABSTRACT

Objectives: This study evaluates the work-relatedness of a case of interstitial lung disease in a foreign worker

employed at an agricultural machinery manufacturing plant in Gyeonggi—do, Korea. The worker
persistent cough and dyspnea, leading to a diagnosis of unspecified interstitial lung disease.

Methods: Occupational exposure was assessed through industrial hygiene evaluation and lung tissue an
electron microscopy. Workplace materials, including abrasives and shot balls, were analyzed by X-ray
Medical records, workplace monitoring, and literature review were conducted following NIOSH guid

Results: The worker was exposed to iron oxide dust, ultrafine metal fumes, and silica—containing

developed

alysis using
diffraction.
elines.

paint dust.

Additionally, high—-concentration dust cleaning tasks increased exposure. Lung biopsy revealed alveolar

macrophage accumulation and mild interstitial fibrosis, confirming occupational dust exposure.

Conclusions: Despite a relatively short employment period, the temporal relationship between work exposure
and disease onset supports a work-related association. This case highlights the importance of improved dust

control measures, respiratory protection, and continuous monitoring to prevent occupational lung di

seases.

Key words: exposure assessment, Interstitial lung disease, work-related evaluation, worker
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(field emission scanning electron microscopy,
FE-SEM)< ©o]-8-5to] 2F 30,000819] vH-golA] T2
R R CEG PR LEERUT
], oYX EA XA 3324 (energy dispersive X-ray
spectroscopy, EDX)& &-85to] sfid dAHY =49 &
a4 43g BAssl.
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Table 1. Worker A's pulmonary function test results

Pf:ﬁ]' slolg]z] Qigkth. oj%7|EA4} 107

om, 2014¢0] Adgke AA
xﬂﬂo}i JM of Mgk Aske QI9iTt.

20219 24 23 AAIRE iR A AZFEZIONA
5 XA 29 9 " s34 23 FAF Ao ERIE
o I3y @ ARGl EFEE AIREE o]% 7] o]
PAaHTh ZopFon 20219 99 7Yo] AASH E5
A0S A3k FH XA FFoldes Fd 270l
U, H7]sHARNA AR S0 AAE Hol H
AAQY 557 de F9(C2) wFE Wdith olF
20214 1 %l 309 2571 S4dol A= A 2%}
HYE WEsteH, S5 CT HARIA 7HA He
o o4, 7HAd HE Q4 o] ERIEY, HY s
AAIAE Sk Al uﬂx@ A7do] TAEE U

20219 129 692 3%} HYS WYsto] Ayt g5
CT At A= “F HHRE tiyHozE JRgh oht

A 7F8-81- 29 (multifocal GGOs), tHHA H7|E 7FA

(multiple emphysema gas in apical areas
symmetrically involving both lungs), B4 7+
d H¥ 7]*—*3(Probab1e DIP)’o& W=E|9r} 73

A 3 AlZ 3 Prussian blue EA FAARIA ZH

(iron) T A27t l=%len, 202149 12¢€ 9¢
Age §7370F WA A, EX1T A o3t A

Secondary hospital test
results (KNUDSON
prediction equation)

Tertiary hospital test results (ECSC prediction equation)

Date 21223 2197 21128 2214 2227 22328 22523 22725 22926 22.11.21
FVC(L) 3.39 2.58 311 335 324 362 303 343 335 357
FVC(%) 84.8 65.0 70 75 72 79 67 77 74 78
FEVI(L) 2.87 2.10 247 272 248  2.86 236 267 264 282
FEV1(%) 85.9 63.4 66 72 66 75 63 72 71 74
FEV1/

o) 8466  81.40 80 81 77 79 78 78 79 79
PEF 6.77 6.27 434 646 568 1015 706 715 906 808
(L/sec)

DLCO .

o o 131 135 133 162 147 166 161 172
DLCO(%) - - 50 51 51 61 56 64 62 65

Note: The forced vital capacity (FVC), forced expiratory volume in one second (FEV1), and diffusing capacity of the lung
for carbon monoxide (DLCO) initially declined but gradually recovered over time.
Since the FEV1/FVC ratio remains above 70%, this suggests a restrictive lung disease pattern related to reduced lung

volume rather than airway obstruction.
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AlSE F5 CT AA 23, 20219 12¢¥ 6€ BAF 2
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!
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2. Mg @ot 2
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T 2420

=22
SJdFalEo] F/4E0INT, AEEL AlSHHo] FHE
oiitt. A7 £X19 4 ik 2EEY AT
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uEhA FR7eM Z-E E2 4£E 3HNA 24
o ERAET o} = $4 5 BF 5701 ARt

o
A= oA SR Qe AlARRIT

2) HEELY UXA EA 240
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Counts.
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Figure 1. XRD scan results of shot ball and dust collector particulates (Left: shot ball analysis results, right: dust collector

particulate analysis results)

Figure 2. Particulate matter observed in lung tissue using field emission scanning electron microscope (magnification: 30,000x,
particle size: 50-250 nm)
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] Spectrum 1
i £l AL N Mass Mass Norm. Atom abs. error [%)]
i emel .« NO. g
o7 1%] [%] [%]  (3sigma)
5] C 6 91.20 91.20 95.38 3143
znr‘P j 0 3 1.8l 181 Lla2 1.52
NS EE Na 11 204 204 112 049
o si 14 189 189 0.84 033

P 15 3.06 .06 124 0.45

* i Pt 7 0.00 0.00 0.00 0.00

= 2 H 6 3 © 1 100.00 100.00 100,00

Energy [keV)

cps/ev
5°'| Spectrum 1

i Mass Mass Norm. Atom abs. error [%]
25: Element At. No. (%1 (%] [t (3 sigma)

i c & 80.27 80.27 §7.16 2845
® o 2 10.80 10.80 .80 5.62
] omﬁ Ma 1 101 101 057 0.29

_+ [ = ] Mg 12 045 0.45 0.24 0.17
10] sl 14 546 546 253 078

i ca 20 168 1.68 0.55 0.27
si| Pt 78 0.00 000 0.00 0.00

i P 15 0.34 034 0.14 012
° 2 4 [ 8 10 1-2- o ;ﬂ & 100.00 100,00 100.00

Energy [kev]
Spectrum 1
el AL N Mass Mass Norm. Atom abs. error [%6]
sment At Fo- s 1% %] (3sigma)
C 6/ 48.00 46.64 58.75 16.54
(s} 8 33.10 32.16| 30.41 11.67
Na 11 2.90 2.82 1.86 0.62
Mg 12 0.96 0.93 0.58 0.23
Ca . Al 13 0.12 0.12 0.07 0.10
Si 14 10.23 9.94 5.36 1.35
P 15 1.70 1.65 0.81 0.28
Ca 20, 5.80 5.63 2.13 0.61
Pt 73, 0.00 0.00, 0.00 0.00
ll i s 16| 0.11 0.11 0.05 0.09
4 6 10 12 14 102.92 100.00 100.00

8
Energy [keV]

MAG: 229K HV: 15 KY_WD: 97 mm

Image of particles in lung tissue

EDX spectrum EDX elemental analysis results

Figure 3. Elemental analysis results of particles in lung tissue using field emission scanning electron microscope with energy
dispersive X-ray spectroscopy
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(desquamative interstitial pneumonitis DIP)Ce.2
B=3513 It Travis WD et al,, 2013). ©] 3x}9] 3
- FFCToA v g 7Hdd Hdste] 7ol =2
Ao wE

DIP= RB-ILDSF Z2 &% ¥ AgolAnt
RB-ILD+= 7|#A] FHo| I3ke =44Q] HHS B
ol ¥, DIP= Hot FHeer o A4 &4
© 2 3ttt DIP $HAHe] FAF LZoA = % ‘?:4%’463
2%Y(ground-glass opacity)°] =™, RB-
‘:]r ‘:1 W2 ¥ @9S sk Bl Atk tg
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4 Qlth. ESH DIP= 97 HEAAIAE W8T 5
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DIPS] 8 HQlZ Fo=, AR HojA 354
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2013).
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2012), ¥7KLakari et al., 2000; Gandhi et al., 2022),
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2005; Medenica 2019 et al.).
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Table 2. Summary of DIP case report studies
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stof 4], obg HAd Hdg H4893 5 2571 &
32 olstA It Leikauf et al. 2020; Schraufnagel
2020). 13y w2F] EAC == ANTL Qhﬁ% o
o v SES o A JA E2EHASAE
o] wet & gloh. o, Ay es E4do ] ==
Z0A| JA7E H 2 A oA FRIEleH, E7] o]
2] 8ol HAgo] w2 Agrt 9 FAEES Egekal
UATH= HollA AKX A} 2N YA =& 719
AdES 1 287t ok

HEo], Ag7prt Z23= ;‘17‘]71 EH 23
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7] 7oA kol ofsf WAYSHAIRE 713kl FHEte

Study subjects Research Exo0sUre Exposure
Causative Agen (number of posure duration and Others Reference
. method characteristics
patients) levels
Fire
extinguisher 1
powvder Craig et al.
Diesel fumes 1 Case report NA NA Non-smoker 2004
Beryllium and 1
copper dust
Among 93 cases, L . -15 cases of metal and Occupations
. ung tissue :
M 39 were attributed . fume exposure include truck
etal to environmental analysis of 93 (5 aluminum, 2 tool drivers, tool
(Aluminum DIP patients - C o ) ’ Abraham et
etc.) dust ar’md exposure, and (Electron grinding, 13 various NA grinders, welders, al 1981
e among them, 28 | . metals). etc., with a v
welding fumes . Microscopy and - o
had a history of =Silicate exposure significant number
EDX)
dust exposure. (talc and asbestos) of non-smokers
Inhalation of fumes
Soldering (lead vapor and flux _ Moon et al.,
fumes ! Case report components) during the NA Non-smoker 1999
soldering process
. . Workers pe_rformed Among the 5
Textile organic DIP occurred in 5 tasks attaching nylon cases, 2 were  Lougheed
dust or toxins out of 88 workers Case report filament to NA smoke’rs and 3 1995 ’
(aflatoxins) cotton/polyester fabric ’
. ) were non-smokers
using latex adhesive
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