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A Case of Metal Fume Fever Associated with Copper Fume in a Welder

Hyun-Sul Lim, Hae-Kwan Cheong

Department of Preventive medicine, College of Medicine, Dongguk University

Metal fume fever has been known as an occupational disease is induced by intense
inhalation of fresh metal fume with a particle size smaller than 0.5 gl to 1 gM. The
fumes originate from heating metals beyond their boiling point, as happens. for exam-
ple, in welding operations. Oxidation usually accompanies this process. In most cases,
this syndrome is due to exposure to zinc oxide fumes; however, other metals like cop-
per, magnesium, cadmium, manganese, and antimony are also reported to produce
such reactions. Authors report a case of metal fume fever suspected to be associated
with copper fume inhalation.

The patient was a 42-year-old male and was a smoker. He conducted inert gas tung-
sten arc welding on copper-coated materials without safety precautions such as a pro-
tective mask and adequate ventilation. Immediately after work, he felt metallic taste in
his mouth. A few hours after welding, he developed headache, chilling sensation, and
chest discomfort. He also complained of myalgia, arthralgia, feverish sensation, thirst,
and general weakness. Symptoms worsened after repeated copper welding on the next
day and subsided gradually following two weeks. Laboratory examination showed a
transient increase of neutrophil count, eosinophilia, elevated erythrocyte sedimen-
tation rate, and positive C-reactive proteinemia. Blood and urine copper level was also
increased compared to his wife. Before this episode, he experienced above complaints
several times after welding with copper materials but welding of other metals did not
produce any symptoms.

It was suggested that copper fume would have induced metal fume fever in this

case. Further investigations are needed to clarify their pathogenic mechanisms.
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Figure 1. The diagram of electric furnace. The
case had occasionally conducted inert
gas tungsten arc welding on copper-

coated arms.
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Table 1. Major laboratory findings of the case

by date

Laboratory findings Reference value 1507 11007 1/14/67
WBC count{10*/: € ) 33107 7.8 5.9 6.8
Hemoglobin(g/df) 13.4174 155 171 152
Platelet(10*/1 ) 140-440 188 300 320
WABC differential count

Segmented(%) 5462 69 50 54

Lympocyte(%) 5.33 0 0 37

Monocyte(%) 37 1 6 4

Eosinophil(%) 13 4 5
ESR (mm/hr) <9 2 21
C-reactive protein Non-reactive  Reactive Non-reactive
Alkaline phophatase(U/ 2 ) 2-120 166 173
SGOTIAST, U/£) <40 56 57
SGPT(ALT, U/2) <37 62 77
Lactate dehydrogenase(U/@) 230460 429 468
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Table 2. Blood and hair concentrations of cop-
per of the case and his wife by date

Subject Date Blood(ug/df) Urine(ug/8) Hair(ue/g)
Reference value! 70-140 2-80 -
Case 1/10/97 147 84 —
1/14/97 121 80 32
Wife of the case  1/14/97 76 28 18
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