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Analysis of Patients with Acute Industrial Toxic Exposure at
an Emergency Department in an Industrial Complex

Jun Hyun Shin, M.D., Sung Woo Moon, M.D., Seung Won Baek, M.D.,
Sung Ik Lim, M.D., Young Hun Yoon, M.D., Sung Woo Lee, M.D., Yun Sik Hong, M.D.

Department of Emergency Medicine, College of Medicine, Korea University

Purpose: Surveys on poisoning usually involves intoxication rather than inhalation, skin contact, etc. Therefore, we
examined the characteristics of patients who visited the emergency department in an industrial complex after acute
industrial exposure to toxic materials.

Methods: Medical records of patients exposed to toxic materials in the work places from April, 20086, to March,
2008, were analyzed retrospectively. Inhalation patients due to fire were excluded.

Results: Subjects included 66 patients, with a mean age of 35.4+10.9 years, mostly men (91%). Toxicity occurred
in 51 patients (77%) by contact, 15 patients (23%) by inhalation, and none by oral ingestion. For toxic materials, 10
patients were exposed to hydrofluoric acid, 8 {o hydrochloric acid, 7 1o sodium hydroxide, 7 1o metals, and others.
The face and hands were the most frequent exposure site by contact. Most exposures were caused by accidents,
with 29 cases (42%) exposed because of carelessness or not wearing protective equipment. Most complaints were
pain on exposure site, but 7 of the inhalation patients complained of dyspnea. The majority of patients with contact
exposure were discharged after wound care or observation. After inhalation exposure, 1 patient died and 5 patients
were admitted to the intensive care unit.

Conclusion: Major causes of workplace exposure were not wearing protective equipment or carelessness.
Although contact exposures are usually benign, cautious observation and management are required in patients with
inhalation exposure.
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Table 1. Demographics of self intoxication and industrial exposure

7 A& Aol A0 291E seksgin. 271 3
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ERRALEE SR REL EUEDC
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0.05e1%H el 739 rofaheta Bkt

AT T AT S50 A4 FFIAE F 432
BOEA 1959, o7 23790l e n ol59) BFvole

Self intoxication (n=432)

Industrial exposure (n=66)

Male (n, %) 195 (45%) 60 (91%)
Female (n, %) 237 (55%) 6 ( 9%)
Age (meantSD) 53.4%219 354%109
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53 421 9 AtH(Table 1).

2L 71 U AYUEF FAEZ =&Fo g3
dEA= 6678013l em o]F HA7t 60 (91%), <&}
7t 6B O 22 FAt kg AR e olge 3
Fr}holE 35411094 doH(Table 1),

28%(42%) 9] BTt 2 12412E 2F 6A] Atolol| ]
d3on, 24 6AIFH B 124] Alolofl= 167 (24%), &
F OAIFE W 124] Alolo= 169 (24%) 9] #x7 Y
Ak, 369 (55%) 9] A7t =& F 1A17E olulof SFAl
B vHE3 o1 12A]7F o)A A ¥ Y3 A% 8
3(12%)°] A Aet.

Table 2. Distribution according to cause of exposure

Not wearing protective equipment 17 ( 26%)
Exposure due to a carelessness 12 ( 18%)
Unknown or unexpected accident 37 ( 56%)
Total 66 (100%)
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Wz & 1o o3 =& giglem 17%(26%)
A REAT w2, 129(18%) oAl F-Folof o3t =
2ol on, YA 379 (56%) o e ZE3 40-e 7
obgt 4= QIAAY T oo AR =Fo] ATt
(Table 2). 5173 (77%)°] A&l A =Folo™ F4
o 23 o] 158 (23%), 1%HIM FUFH HF ol FA
ol A3t} HEY FARAZE FH199, 37%),

TS AE HHER(189, 35%), ww(10, 20%) To=
el th(Fig. 2).

o|EL FEEH wet BER/etH Bito] 10 (15%) &
2 713 2oto ] dato] 8(12%), 7HIATHTH, 11%),
AE ol (79, 11%), EF1uH 2L &7 (7, 11%),
k5, 8%) B9 £olUthFig. 1). FAEAAA et
g FESHOZANE HE o3 B BT FEE 4
220 3480 wo =5H A4 AokEeE 543}
715 3ttt F¢ 84 1642 o AHE, FE 52 &
SHAEH ©] F 7B 44%) A TEFIH] S-S Bt
4779 (71%) 2] BAl= &4 AxY F5F4 0| sty

HF NaOH

Metals  H2504 Hydocabons Miscelanous  Unknown

Fig. 1. Distribution of exposure materials. When exposure materials were overlapped, it was presented as individually. Hydrofluoric acid
was causative material in ten patients. Metals; allumnium, nickel, etc., Miscellaneous; CO gas, cyanide gas, form aldehyde, etc.

Hand Face
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Fig. 2. Distribution according to regions of contact exposures.
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YU A& AP B FEAAR 93 F9) ¢l
29 §hA FUF A E 6 (38%) 0] AFE T FHAA
2 gYE 3 HH(p0.05)(Table 3).
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Ar}h(Table 4).
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Table 3. Distribution and progress according to type of exposure

1 #

W% Gl $FoRAE ) FRHAAT A £F &
20 3402 =25 LT BAol B B0l
HAgog ogolRrts Mol ol A7l o7t Yrkx
A7ad, AXE SFBAE7} 919 = R
4 oge FRUPAALRA o] SHOZ

=0 203 55 B oF 2000] AP 4GS B
& 58 A7} HY F FA2A0] w2l HATS T
F Qi

L5329} g ydgae] dvrg A7t AAst
Q3L 300 Fute] A3l 0 2 FFo] A vrole] Fx
7h gokths AL AP 2EAEE 54 A4 £ 1)
d&g 4 YR At Aol ¥ 1241 7E 2
F 64 Alolel 713 Bt A% FHY S WeE7A
o] 28 T & J-E%H B o &g 5 Qe 23
B2 oA =& F Ud7tA 2 ARbe] 117 o[l R
o} 12A17F o)A e BAE 8Ho R 12%9) D=
ol &3] o]g F 59l FY =& FAYY. HEFTH F
Aoz hpo] 7R AIZEE BAE Hgke e

Types of exposure (n, %)

Time of exposure to arrival (mean+SD)"

Death or admit to ICU (n, %)"

Contact (51, 77%)

3.4+55hrs 0( 0%)
Inhalation (15, 23%) 5.7£6.8 hrs 6 (38%)
Oral ingestion (0, 0%) - -
' p=0.270, T p<0.001
Table 4. Diagnosis and characteristics of expired or ICU admitted patients
Sex/age Expo§ure to arrival Exposure material ~ Route of exposure Toxidromes Kind of works Diagnosis
time (Hrs)
. . Chemical
M/44 25 HF, NH; gas Inhalation Dyspnea Metals coating .
pneumonitis
M/56 1 NaCN gas Inhalation Syncope Cleaning the Me.tabo.hc
gas tank acidosis
. - . Chemical
M/23 23 NH; gas Inhalation Dyspnea, dizziness ~ Metals coating .
pneumonitis
M/45 1 HCI gas Inhalation Dyspnea Manufacturing Chemical
semiconductors pneumonitis
M/39 1 CO gas Inhalation Syncope Pipe work CO poisoning
Chemical
M/38 2 HF, NH; gas Inhalation Dyspnea Metals coating pneumonitis,
expired
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