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— Abstract —

A Case of Trichloroethylene I ntoxication with Neuropsychiatric Symptoms

Ja Hyun Kim, Seong Jin Ryu, Byoung Gwon Kim, Hyung Joon Jhun, Jong Tae Park, Hae Joon Kim

Department of Occupational and Environmental Medicine, College of Medicine, Korea University

Background: Trichloroethylene (TCE) has been widely used as a typewriter correction fluid, paint
remover, adhesive, spot removers and, particularly, as a degreasing agent in metal-fabricating operation.
However, few studies have reported on the effects of TCE intoxication, in spite of numerous occupation-
a accidents arising from TCE intoxication, even until quite recently used in small companies. TCE
affects mainly the central nervous system (CNS) and is carcinogenic, even when carefully used and man-
aged.

Casereport: A 48-year-old male worker visited our hospital complaining of decreased motivation and
general weakness. In history taking, the patient had suffered insomnia, memory disturbance, stuttering,
loss of interest and sexual desire, depressive mood for 4 years, dysesthesia with tingling sensation and
pain in both extremities, and a nauseas feeling similar to a hangover which had been aggravated for 4
months before admission. The patient had been engaged in metal degreasing with TCE for 8 years.
Electromyography indicated disturbance of autonomic function, but there was neither peripheral neuropa-
thy nor cervical radiculopathy. Organic abnormalities including cerebellar atrophy and CNS infection
were ruled out, while there was no indication of malignancy in magnetic resonance imaging (MRI) and
metabolic disorders and electrolyte imbalances in laboratory test. The authors performed biological mon-
itoring for the possible exposed chemicals. Urinary 2,5-hexanedione, a metabolite of n-hexane, was
undetected but 3,331.1 mg/g creatinine of urinary trichloro-compounds, a metabolite of TCE, was detect-
ed. The patient was diagnosed as TCE intoxication due to a level of urinary trichloro-compounds in
excess of the normal range (300 mg/g creatinine), in addition to an occupational history and clinical
symptoms. TCE exposure was stopped in admission and the neuropsychiatric symptoms of the patient
were improved as the urinary trichloro-compounds were decreased from 3,331.1 mg/g creatinine to 64.6
mg/g creatinine in 5 days.

Conclusion: Low-dose, chronic TCE intoxication shows neuropsychiatric symptoms, which are often
misrecognized merely as a psychiatric disorder; its appropriate diagnosis, early treatment and exposure
assessment are therefore difficult. The neuropsychiatric symptoms in workers who have been exposed to
TCE should be monitored, detailed job history should be taken and biological monitoring should be con-
ducted to gain early insight of chronic TCE exposure.
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Fig. 1. Degreasing bath with cover using trichloroethylene
(TCE).

Table 1. Environmental monitoring in the work place

Fig. 2. Degreasing bath & local exhaust ventilation hood in the
factory.

Threshold Limit Value-Time Weighted

Department Operation Harmful factor Exposure limit
Average (TLV-TWA)
2nd of 2004 1st of 2005  2nd of 2005
Coating Coating Dipping Sulfuric acid N.D 0.05 0.15 1 mg/m?
Phosphoric acid - N.D N.D 1 mg/m?
Nitric acid - 0.01 0.02 5 mg/m?
Caustic soda 0.01 0.01 0.23 2 mg/m?
Chromite ore - N.D ND  0.05mgm
processing (Chromate)
Nickel (metallic) - N.D trace 1 mg/m?
Degreasing Degreasing Washing Trichloroethylene 41.75 43.85 35.95 50 ppm
Machining Press Cutting CNC Qilmist (mineral) 0.69 0.56 0.44 5 mg/m?

N.D: Not Detected, CNC: Computerized Numerical Control
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41.75 ppm (Threshold Limit Value/Time
Weighted Average, TLV-TWA), 2005d 4uk7] A
= 43.85 ppm (TLV-TWA)Z =% 7|5 50 ppm
(TLV-TWA)E& Z3sHA& &4t (Table 1).
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AST 32 IU/L, ALT 26 IU/L, »-GTP 18 IU/L,
HBsAg (<), HBsAb (+)& Jehgrh, wialike] i}
29l 85 2 39t e AEEA &%er, dd A
T A% 9F F4dsES 3.331.1 mg/g creati-
nine°] #AZ&EH(Table 2).
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Table 2. Concentrations of trichloro-compounds in serially
sampled urine

HA7F 6 bpm (7155 41~50A4<14 16 bp
ZaE o #aul v (Valsalva ratio)®=
41~60A4194 1.45 o) & 7hAste] A&7 A12] Al
n|3A17 71% (cardiovagal function) ©]4S AlAleh=
275 B},

de T 2 A =5y 7ho
(Korean Mini Mental Status Exam, K-MMSE)*&
26102 QA5 Aste FelakA| &kon, = 3
w73 &bl B2o A Aoy BHEe A&

w30

R}

A% A

dd F 3L AFE 2T FAHsE FA AAF oA
Sampling time Urinary concentration 347.9 mg/g creatinine® & ZaEon, £¥ x4y
(mg/g creatinine) 3 B3] zAHo] Axe] AYT FFol Ak #A
20days before admission 436.0 o] FRE Polgltty Hasilon Apxle] FEfto=m
Admission day 3,331.1 A7) JEIE TAE SHH ¥E EEE HEAYA
3rd day of admission 347.9 ory gE(ek 90 m) & 2 Yutn BHudg
Bth dey of admission 646 99l F 49 BHZe] FAHM S)Be] AAE BAlo|
normal range of urinary trichloro-compounds; under 300 mg/g AR IAE WA A ESEY Wy SAE ] A
creatinine 4717} Fhsettha Rastart,
Table 3. Clinical courses of trichloroethylene (TCE) intoxication
Symptom & sign 2 months . 1st admission 3rd admission Discharge day
before admission day day (6th day)
Psychologic
Depressive mood ++ ++ + -
Loss of interest ++ ++ + -
Loss of appetite +++ ++ + -
Loss of libido ++ ++ + -
Insomnia ++ ++ + -
Neurologic
Dizziness +++ ++ + -
Blurred vision ++ ++ - -
Stuttering ++ ++ -
Memory disturbance ++ ++ -
Somatic
Painful tingling +++ ++ ++ +
Hangover +++ ++ + -
Chest discomfort ++ ++ ++
Abdominal discomfort ++ ++ ++
Genera weakness +++ ++ -
Weight loss +++ ++ -
Impotence ++ ++ -

+++: severe, ++: moderate, +: mild, - : none
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