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— Abstract —

A Case of Peripheral Polyneuropathy Occurringin a
Small Enterprise Processing M obile Phone Cases

Joo-Y oun Shin, Jong-Han Leem, Y ong-Kyu Kim, Shin-Goo Park, Jee-Na L ee, Hwan-Chul Kim,
Chang-Hwan Kim®, Kyong-Up Cho, Mi Jang

Department of Occupational and Environmental Medicine,
Department of Rehabilitation Medicine, Inha University Hospital?

Objectives: We report a case of n-hexane-induced occupational peripheral polyneuropathy. The patient
had been cleaning mobile phone cases using n-hexane for 3 years without proper protection in the work-
place.

Method: Physical examinations, detailed history taking, laboratory studies and electrophysiological
study were done. The n-hexane concentration in the ambient air of the workplace was analysed.

Results: The findings of the electrophysiological study revealed that the worker’ s neurologic symp-
toms were due to peripheral polyneuropathy. The average n-hexane concentration in the ambient air sam-
pled at the workplace for 59 minutes was 1411.24ppm, from which the 8 hour time-weighted-
average(TWA) was estimated as 882ppm. Because other alternative causes for periphera polyneuropathy
were ruled out by laboratory findings and detailed history taking, this TWA level strongly suggested that
the disease was caused by n-hexane exposure.

Conclusion: Although the neuro-toxicity of n-hexane is relatively well known, many problems have
been identified in the management of this toxic material in terms of preventing toxic diseases in the
workplace. We expect that this case will help in the planning of health management strategies for using
n-hexane in the workplace.
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Table 1. Electrophysiological study
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Nerve Latency (ms) Amplitude (mV) Velocity (m/s) F-M Latency
MNCS Lt. Peroneal 4.6/12.2 (3.7-5.3) 2.6*/2.3(3.0-5.8) 37.5* (46.9-55.1)  49.7* (38.0-44.0)

Tibial 4.0/14.0 (3.6-5.0) 9.6/6.8 (7.8-20.4) 40.8 (43.8-52.8) 43.2 (38.0-44.0)

Median 3.5/7.7 (3.0-3.4) 4.4*/3.5(8.2-18.2) 50.0 (52.9-60.5)  26.7* (18.0-24.0)

Ulnar 3.0/6.8 (2.9-3.3) 8.4/7.0 (8.3-12.5) 54.7 (44.4-56.2)  25.2* (18.0-24.0)
SNCS Lt. Peroneal 3.9*% (3.1-35) 4.7% (5.0-15.0) 35.9* (40.0-45.1)

Sura 3.8* (2.9-3.5) 3.9* (6.0-18.0) 36.8* (40.0-48.3)

Median (wrist) 3.8* (3.0-3.4) 16.0 (10.0-90.0) 36.8* (41.2-46.7)

Median (mid-palm) 1.96* (1.4-1.8) 22.0 (10.0-90.0) 35.7* (38.9-46.7)

Ulnar 4.1* (2.7-3.3) 9.3 (15.0-50.0) 34.1* (42.4-51.9)

MNCS, Motor nerve conduction study; SNCS, Sensory nerve conduction study
numbers in the brackets: reference range in the laboratory

*: abnormal data
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Fig. 1. Ventilation system in the workplace and cleansing
boxes filled with n-hexane

Table 2. Concentration of n-hexane in the workplace air
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Fig. 2. N-hexane containing cleansing box and only one win-
dow in the workplace

Sampler Sampler
Time (min) 15 28 16 62
n-Hexane concentration (ppm) 1443.87 1609.79 1033.17 (break through)
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Fig. 3. A working man wearing air samplers

g g

0000000 D00 00000 oooooo oo
0 00 00000 00 000 o0oo ooo oo
00 000 00000 0oo0. 00000 ooo oo,
0000, 000 00 OO0 OO OU0Oo0O oooo
0,000000 000 0000 000 oooooo
ooooo, 00 00 00O 0 0000 ooooo o
00 0000 00000 00 0000000 oooo
0 000.000 0000000 000 oooo o
O 0000 30 000 0000 ODO OO0 gooo
000 00 OO0 500 OO0 00 oOoo oooog,
000000 000 00000 000 oooo oo
000 000000 Doobo.0oooo oooo
000 O000O0(TLV-TWA)Y 50 ppmOO(@oOQ,
2002b; ACGIH, 2003), OO0 0OOO OOOO
(TLV-STEL) OO0 OO0OOO(TLV-Cp OO0OO
o00.000 000 00000 000 ooooo o
0 0000 000000 (Exeursion limit) 0000
000 0o0o0oo 30 0b0o 300 oo, ooo 50
000 OO0 0000 00 0000 0ooo ooo oo
OO0 00((ACGIH, 2003).

00000 DOO0OO00(methyl n-butyl ketone)O
000 000 D00O00 0 00 00 0000 ooo
0 0000 00000 D000 0ooo Oooo oo
000 000 000 0O0. 00000 0o O ooo
0 000 0000 0O 000 OO0 ooo ooooo
0000 2000 O0OO0O0O OO0 OO OoOooo o
oo0oo0o ooo, 0oo, 00 00 00 Oboo oo
00 000 0000 0000.00000 00 00
0 oo,00o0,0000,0-0-000000C00
0,000 000000000000 00 0000
0 000 0000 OO 0000 oo oo oooo
000000000 0000000 0000000
000 00000 000 00 Oboooo oooo o
000 00000 00000 00 000 00 ooo
00 OO0 00000 (Feldman, 1999). 00000
00 0000 OO0 0000 00 00 00 ooo o
000 000 000 0 00 oOoooo oo oo o
0000 0000 00000 0O 000 ooooo o
0000 0000 000 0 0 od(Feldman, 1999;
ATSDR, 1999; WHO, 1991).

00000 0oU00b0 0000 o0 oooooo o
00 00000 000000 oooo ooo, ooo
00 0000 00O OO0 Oobobo oooo oo o

141



gooooooo 0170 0O 20 20050

000 00 D000 000000 000 00 ooo
(OO0 O, 199), 00OO0O00oOO 200210 OO0
0 000 D000 O 0000 00 00000 00
0000 0O 200000 00 OO0 0000 oo@oo
0000, 2002; OO0 O, 1999). 000 O0O0OO O
0000 0000 0000 200 oOoOOoooo O
2000 000, 24000 OOOODOOO O 1,95010
000 0O 0000 00000 147000 O 64000
00000 00000 0000 000 0o0oooo@o
ooooooog, 2004).

gbood 0 oob o0 oobobo ooobo ooo
0 000000 000 000000000000
good obooo go.

0000 000000 000 00 00000 ooo
0 00 o0bobd obob b0 goboogo gooo o
000. 00000 0000ooooo 020 oooa,
gooo oo, 0ooo, bogog, ggoooood
(oo, 2002a), 00000000 OO ODOOOOO
000 0ooog oo@oo, 2003). 00 oOoOoO O
0 0000 O 000 000oo0ooooo(Mmsbsyl O
0dd ooo, 000 0000 OO0 100% OoOoO0o
000 0000 00,00 000 0O 0000 ooao
00 oood oo bboob boobb ooobo
00 0 0000 000 00 000 0O 000 ooa0.
o0 obobddo bod Dodb ooboo gooo
0000 0 10000 000 000 00 00 00 O
U0 o0ddb oo oo bbog oo ogg.

000 0000000 0420 000000 0'0 O
00 00000 020 000000 e000 10 00
0000000 00000 U0 000, 0000000
good ooo ooobo o0 0 obogo oo
00 00000 U0 000 0000 ooooooao
00 0000 oooooO oo0'o oooo ooo@o
0,2002a), 00 0000 OOODOO O0OOOO OO
goooodd oo booob obo ob oooo
0 00000 00 000 0000 oooo. ooo
0000000 0430 00000 OO0 00000
0000 00 00000 D000 0000 600 10
00 0000000 000 oo, 00000 ooo O
00 D000 OO0 0000 000 000ooo oo
0 000 00 0000, 000000 oo ooooo
00'0 D000 00O0(@OO2002a), 00 OO0O0O
000 0000000 OO0 0o000. 00000 oo
0000 (toxic neuropathy) 00 OO0 OO0 O
000 000 O0U0 00 00000 00ooo oo O
goood bobdo 0 bod 0 oob oobo ooo

142

0 (Meriggioli, 2004) 000 0000 OO0 O 00O
0000 00000 0000 00 0000 0000
0 000 0D0000 00 000 0 0 000 000
0000 o0o.

00 00000 00 00 00 000 000 000
00.00 00000 000 000 0O 0 00 00
00,0 00000 00 000000 000 0000
0 000 0000000 0000 00 000 00 O
00000 000000000 O0000.0000
000 00 00 0110° 00000000 020° O
000 O° 01681(000,20030° 0000 OO0
0000 000000000 0000 000 0000
00000 00 00000 0000 00000000
0 00-00 000000000 00000000
0000000 00000 00°'0 000 00.

00000 0000 000 0000 0000 000
0 0O0.00000 0000 OO0 00 00000 O
0 00000 00 0000000 000 00 000
0 000000000 00 00 0000 000 O
0 0 00000 00 000 0000 00.0000
00 000 0000000 00 00 0110 01970
0 019810 0000 0O0. 000 OO0 OO0 OO
0000 OO0 000000 000 000 000 00
000 00 00 000 0000 OO0 0000 000
0ooo.

00000 000 000000 00000 00 O
0000 0000000000000 0000 00
0 000 0000 000 000 00 000 00 O
000 000O0. 000 000 00000 00000
0 0000 000000 OO0 00000 000 00
00 00 000 0 000 000 0000 O 000
00000 0000 00000 OO0 000 0000
0000 00 00000 000000 00.

0 0

oo0: 0000 obdoo oooo ooo ooooo
0 oo0 oboo oob booobo boooo, 0o
oo ooooo.

Oo0 0o o00:-000000 000 OO0 Oooo oo
oooodg ooooo, 0oboo o0 ooo ogo
oo 0 oooooooobooobo booo o, 4o
U oo0o oooob oo 00O oooo oooboo.
0o 0ooo0o o0bo Oboo 00 oo boooo oo
OO0 0000 0000 0O0Ob0 00 O 3800b 0o
oo0oo. 00 O0oo0ob0 oboooobo oooooo, 0o



oo oooooo ooo ocoobooob obo boo ooboo oo

oo 00 ooo oo boo oo oboooo ooo
OO0 141124 ppmO 00, 800 OO OOOOO 882
pprd 0 O0O0000. 00000 OO 0000000
o0 000000 ooobo oobooo oo ooo o
00 o0oooooo ooooo.

Ooo0: 00000 Oboo0o boboo 0 ooo ogo
ubo 00 ocooooo ooooo oo booo o
o0 oo0. o000 boo0o ooo ooooo ooo
ooob0 ooOoo oooooo oo booooo oo
oooo oo ooo 0 ooo ooo oooo o o
00 0O00oDb0O 0000 ooooo oo oo oo
oo ooooO0bOooboooobooboo oo.

gogno

Ahn YS, Kang SK, Kim KJ. Analysis of occupational diseases
compensated with the industrial accident compensation
insurance from 2001 to 2003. Korean J Occup Environ Med
2004;16(2):139-54.(Korean)

American Conference of Governmental Industrial
Hygienists(ACGIH). 2003 TLVs’ and BEIs’: threshold limit
values for chemica substances and Physical Agents and bio-
logical Exposure Indices. Cincinnati, Ohio: American
Conference of Governmental Industrial Hygienists, 2003.

ATSDR. Toxicological profile on n-hexane. Agency for Toxic
Substances and Disease Registry, Division of Toxicology.
Atlanta, GA 1999.

Cho SH, Kwon HJ, HaMN, Han SH, Yim YH, Oh ST.
Assesement of environmental monitoring items for mixed
organic solvents in work place. Korean J Occup Environ

Med 1994;6(2):259-69.(K orean)

Feldman RG. n-Hexane and Methyl n-Butyl Ketone. In:
Feldman RG(ed). Occupational and Environmental
Neurotoxicology. Lippincott-Raven, Philadelphia New Y ork,
1999. pp 290-317.

Kim HJ, Park YJ, Lee SJ, Song JC, Jang EC, Lee KY, Shim
SH, Park SB. Effect of chronic exposure to low levels of n-
hexane on peripheral nervous system. Korean J Occup
Environ Med 1999;11(3):350-60.(Korean)

Meriggioli MN. Peripheral Neuropathy. In: Dart RC(eds).
Medical Toxicology, 3rd ed. Lippincott Williams & Wilkins,
Philadelphia, USA, 2004. p 109-12.

Ministry of Labor. Industrial safety and health act. Act No.
6847. 2002a.(K orean)

Ministry of Labor. Exposure limit of chemicals and physical
agents. 2002b.(K orean)

Ministry of Labor. Regulations on industrial safety and health.
2003.(Korean)

National Institute of Environmental Research. Toxic Release
Inventory. Available at<http/prtr.nier.go.kr/board/bbs_
read_in_home.asp?id=54& table=official>. Accessed January
2005.(Korean)

Occupational Safety and Health Research Institute. Health
effects by occupational hazards and hazards management -
normal hexane. Korea Occupational Safety & Health,
2004.(Korean)

So YT. Neurotoxicology. In: LaDou J(ed). Current Occupational
& Environmental Medicine. 3rd ed. McGraw-Hill com,
Singapore, 2004. pp 386-96.

World Health Organization(WHO). Environmental Health
Criteria 122 n-Hexane. Geneva, WHO. 1991.

143



