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Abstract
Acetylene is a  colorless gas commonly used for welding. It acts mainly as a  simple asphyxiant. In this paper, however, 
we present a  patient who developed a  severe interstitial pneumonitis after acetylene exposure during aluminum weld-
ing. A 44-year old man was welding with acetylene, argon and aluminum electrode sticks in a non-ventilated aluminum 
tank for 2 h. Four hours after welding dyspnea appeared and 22 h later he was admitted at the Emergency Department 
due to severe respiratory insufficiency with pO2 = 6.7 kPa. Chest X-ray showed diffuse interstitial infiltration. Pulmonary 
function and gas diffusion tests revealed a severe restriction (55% of predictive volume) and impaired diffusion capacity 
(47%  of  predicted capacity). Toxic interstitial pneumonitis was diagnosed and high-dose systemic corticosteroid meth-
ylprednisolone and inhalatory corticosteroid fluticasone therapy was started. Computed Tomography (CT) of the lungs 
showed a diffuse patchy ground-glass opacity with no signs of small airway disease associated with interstitial pneumonitis. 
Corticosteroid therapy was continued for the next 8 weeks gradually reducing the doses. The patient’s follow-up did not 
show any deterioration of respiratory function. In conclusion, acetylene welding might result in severe toxic interstitial 
pneumonitis that improves after an early systemic and inhalatory corticosteroid therapy.
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INTRODUCTION 

Acetylene (HCCH, CAS 74-86-2) is a colorless inflammable 
gas commonly found in an industrial agent that, when mixed 
with oxygen, is used for welding [1]. Inhalation of acetylene 
is a major route of exposure and poisoning, but there are 
no data available on the kinetics and metabolism of acety-
lene in humans or animals [2]. It acts as a simple asphyxiant 
by diluting oxygen in the air and as a narcotic causing anes-
thesia, but it is non-irritant to the skin and mucus membra
nes [1,2]. The symptoms of acetylene inhalation include diz-
ziness, headache, fatigue, nausea, vomiting, tachycardia and 
tachypnea [2]. Exposure to a high concentration of acetylene 
may result in a loss of consciousness and death [1]. 

In this paper we are presenting a patient who developed 
a severe interstitial pneumonitis after acetylene welding.

CASE REPORT

A 44-year old man with no previous medical history was 
welding for  2 h with acetylene, argon and aluminum 
electrode sticks (AlSi5) containing  95.110% of alumini-
um, 4.590% of silicon, 0.260% of iron, 0.018% of titani-
um, 0.008% of manganese, 0.007% of magnesium, 0.006% 
of copper and 0.001% of zinc in a non-ventilated alumi-
num tank with a  capacity of  7 m3. Before welding, the 
tank was utterly cleaned from oil that was previously in 
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of predicted capacity) (Figures 2 and 3). Toxic interstitial 
pneumonitis associated with acetylene and metals inhala-
tion in a non-ventilated area was diagnosed and systemic 
corticosteroid methylprednisolone (1 mg/kg/day) and in-
halatory corticosteroid fluticasone (0.5 mg/12 h) therapy 
was applied on the 2nd day. 
The patient was also treated with 40% oxygen, inhalation 
of beta-agonists salbutamol and salmeterol as well as with 
moxifloxacin antibiotic as infection could not have been 
completely ruled out. On the  3rd day after welding the 
high resolution CT axial imaging of the lungs showed 
diffuse patchy ground-glass opacity without any signs of 
small airway disease associated with interstitial pneumo-
nitis (Photo 1). 

the tank. Immediately after welding the study subject felt 
dizzy and weak. The dizziness disappeared in the 1st hour 
of breathing fresh air, but  4  h after welding the subject 
started feeling worse again, this time with a  progressive 
shortness of breath. 
22  h after welding the subject arrived at the Emer-
gency Department reporting severe dyspnea. The vital 
symptoms included: tympanic temperature of  36.3°C, 
pulse 80 beats/min, blood pressure supine 130/75 mm Hg, 
respiratory rate 24 counts/min and SpO2 86% on room air. 
The subject’s breathing was shallow and on auscultation in-
spiratory bilateral basal crackles were found. The remaining 
physical examination was otherwise unremarkable and no 
neurological signs were detected. Initial laboratory test re-
sults showed leucocytosis (15.2×109/l). Serum glucose, elec-
trolytes, BUN, creatinine, hepatocellular enzymes, creatine 
kinase, myoglobine and troponine I were normal. Arterial 
blood gas analysis revealed respiratory insufficiency with 
pH = 7.40, pCO2 = 4.8 kPa, pO2 = 6.7 kPa and bicarbonate 
= 21.8 mmoll while breathing ambient air (Figure 1). 
The serum aluminum level was 0.15 μmol/l (normal limits 
< 0.37 μmol/l). An ECG revealed a normal sinus rhythm 
and the chest X-ray showed diffuse interstitial infiltration. 
Pulmonary function and gas diffusion tests revealed a se-
vere restriction and impaired diffusion capacity with the 
forced vital capacity  2.75  l (57% of predicted capacity), 
forced expiratory volume  2.04  l (54% of predicted vol-
ume) and carbon monoxide diffusing capacity  4.7 (47% 

Fig. 1. Partial oxygen pressure (pO2) in the patient  
after acetylene welding

Fig. 2. Forced vital capacity (FVC) and forced expiratory 
volume (FEV1) in the patient after acetylene welding

Fig. 3. Carbon monoxide diffusing capacity (DLco)  
in the patient after acetylene welding
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fume fever (fever, nausea, headache, myalgias and arthral-
gias) did not appear, despite the fact that the patient was ex-
posed to at least minimal concentrations of the metals such 
as zinc, copper, manganese, magnesium and titanium. What 
is interesting about this patient, is the fact that the delayed 
interstitial pneumonitis with a  severe respiratory distress 
occurred only several hours after welding which could have 
been a result of acetylene exposure, since the patient had 
no other signs of the above mentioned metals toxicity, par-
ticularly metal fume fever. It is estimated that about 1500 l 
of acetylene was used in the tank with a capacity of 7 m3 
during 2 h of welding, however, it is very difficult to estimate 
the acetylene concentration. Nevertheless, it had to be be-
low the lower explosive limit of acetylene (2.5%) since there 
was no explosion during welding [2].
Interstitial pneumonitis after acetylene inhalation dur-
ing welding has not been reported yet, but pure acety-
lene inhalation in a suicide attempt resulted in an acute 
eosinophilic pneumonia [3]. In the case of this particular 
patient, lung histological analysis was not performed, but 
there were no peripheral eosinophilia or other signs of eo-
sinophilic pneumonia. However, inhalation of acetylene 
with metal fumes, such as zinc, released during welding, 
could lead to interstitial lung infiltration and an acute re-
spiratory distress syndrome [4]. But in this case interstitial 
pneumonitis due to zinc inhalation was not very probable, 
since aluminum electrode sticks (AlSi5) contain only mini-
mal quantity of zinc (0.001%) and the estimated amount 
of zinc released in the non-ventilated tank during welding 
was only 2.3 mg and maximum zinc fumes (including the 
most common toxic zinc oxide fume) air level 0.33 mg/m3 
which is significantly below permissible zinc oxide short-
term exposure limit (10 mg/m3) as well as below zinc oxide 
air level recorded in the published case of an acute respi-
ratory distress syndrome after metal fumes exposure [4]. 
Besides, the patient had no other signs of zinc toxicity, 
such as metal fume fever [5]. Other metals present in 
the aluminum stick used by this patient, such as copper, 

A subsequent clinical course and negative cultures of spu-
tum and blood as well as serologic tests regarding respiratory 
viruses and atypical bacteria ruled out an infection. Rheu-
matic pulmonary disease was also excluded. The patient’s 
symptoms, arterial oxygenation, pulmonary function and gas 
diffusion tests rapidly improved during the 1st week of the 
treatment and almost reached expected values on the  9th 
day after welding (Figures 1–3). The chest X-ray completely 
normalized. The patient was discharged on the 9th day af-
ter inhalation, but corticosteroid therapy was continued for 
the next 8 weeks with gradually reduced doses. 
The patient’s follow-up, during  8 weeks, of corticoste-
roid therapy,  5 months afterwards revealed the  2nd tran-
sient deterioration in respiratory function between the  2nd 
and  7th  week after welding which completely normalized 
until 5 months later (Figures 1–3). Five months after welding 
the high resolution CT axial imaging of the lungs was complete-
ly normal. After 2 years the patient’s pulmonary function, gas 
diffusion tests and CT axial imaging of the lungs were normal. 

DISCUSSION

In this patient transient dizziness and weakness after weld-
ing with acetylene were not unexpected since acetylene acts 
as a  simple asphyxiant and a  narcotic [1]. Signs of metal 

Photo 1. High resolution CT axial imaging of the lungs  
on the 3rd day after acetylene welding
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It is difficult to draw any conclusions based on only one 
case report, but the treatment applied in this patient, i.e. 
systemic and inhalatory corticosteroid therapy, seems rea-
sonable and effective in toxic exposure during acetylene 
welding. Possibly the treatment with a high dose of cor-
ticosteroids should be prolonged beyond one week, due 
to the transient deterioration of respiratory function after 
the 1st week when the patient was treated with progres-
sively reduced doses of corticosteroids. However, further 
studies are required as clinical improvement in the case 
of toxic exposure during acetylene welding might be also 
spontaneous.

CONCLUSION

Acetylene welding might result in severe interstitial pneu-
monitis that improves after an early systemic and inhala-
tory corticosteroid therapy. 
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