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• • Transplantation Laboratory ABSTRACT: Acute pneumonitis following aspiration of petroleum products Is 

usually related to accidental polsonlngs In children. We describe here two cases 
of hydrocarbon pneumonitis In fire-eaters, caused by accidental aspiration of 
petroleum during the performance of fire-eating. 
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Both patients had cough, dyspnoea, chest pain and fever. Chest X·rays 
showed basal lung Infiltrates and, 2 weeks later, pneumatocele formations. 
Reversible bronchial hyperresponsiveness and restrictive ventllatory limitation 
were demonstrated In one of the patients. Tbe broncboalveolar lavage speci­
men showed cytoplasmic vacuolation of the macrophages and neutrophilia. 
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and the lung function values returned to normal within 2-3 weeks. Radiologl· 
cat resolution of the pneumatoceles occurred within 2-12 months. 
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Fire-eaters use liquid hydrocarbons such as petro­
leum as ignition fluid for the performance of the 
flame-blowing part of the show. For flame swallow­
ing, the fire-eater puts a burning stick into the mouth 
while holding his breath until the flames are extin­
guished. For flame blowing, the performer blows out 
a mouthful of liquid hydrocarbon against a burning 
stick, thus creating an aerosol which catches fire 
around the stick. This gives an impression of flames 
coming out from the performer's mouth. We present 
two cases of chemical pneumonitis in fire-eaters 
following accidental aspiration of petroleum during the 
flame-blowing act. 

Case reports 

Patient 1 

The patient was a 32 yr old, previously healthy, 
female smoker. She had been acting as a fire-eater 
since 1983 with no previous occupational accidents. 
During a perfonnance in May 1989, she accidentally 
aspirated a small amount of petroleum. Immediately 
after the show she visited a hospital, complaining of 
cough and retrosternal pain. The physical findings and 
the chest X-ray were normal. In the course of a few 
hours, fever, dyspnoea and left-sided chest pain devel­
oped. On auscultation, bilateral basal coarse inspira­
tory crackles were heard. A second chest X-ray taken 
8 h after the accident showed patchy infiltrates in the 
right middle and left lower lobes (fig. 1). A slight fall 
in arterial oxygen tension (Pao2=10.1 kPa) was noted. 
The C-reactive protein value (CRP) rose to 274 
mg·/·1• The patient was treated with prednisolone and 
oral co-trimoxazole; after five days co-trimoxazole was 
changed to parenteral cefotaxime and tobramycin 
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because of recurrent fever. Inhaled budesonide (1600 
11g·day·1) and oxitropium bromide (600 11g·day·1) were 
given. Lung function tests 3-14 days after the 
accident showed slight restrictive impairment of 
ventilatory function, a decrease in diffusing capacity 
corresponding to the degree of restriction, and a mild 
bronchial hyperresponsiveness (fig. 2). Six days 
after the accident bronchofibreoscopy with broncho­
alveolar lavage (BAL) was performed. Histological 
examination of the bro nch ia l mucosa showed 
lymphocytic and plasma cell infiltration beneath a 
normal respiratory epithelium. The total cell count in 
the BAL specimen was slightly increased, to 293 x 
106·/·1 (normal range 50-260 x 106·/·1). The per­
centage of neutrophils in the Millipore-filter differen­
tial cell count was 26% (normal range 1-5% ). 

... 
Fig. 1. - Chest X-ray taken 8 b after the accident shows infil· 
tration in right middle and left lower lobes (patient 1). 
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Seventy percent of the macrophages displayed finely 
distributed cytoplasmic vacuolation. The columnar res­
piratory epithelial cells showed benign atypia. The 
albumin concentration of the BAL fluid was increased 
to 228 mg·L·1 (reference value <40 mg·L·1) . 
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After 4 days, a cavity with a fluid level was seen 
in the chest X-ray in the area of the dense right-sided 
infiltration. The symptoms disappeared in a few days. 
One month later, spirometry and diffusing capacity 
were normal. A small cavity in the right lung was 

2 .__/~ 
1 

.------....j•._--•• ~ >1 .6 PD1s 
f1.6 mg 

1 0.8 
0.4 

1-----'----'-----'-- ---"----'--11 I I 

0 2 3 4 5 15 
Weeks 

Fig. 2. - Lung volumes, diffusing capacity and bronchial responsiveness to histamine during a follow-up time of 3 months in pa tient 1. 
The first lung function examinations were performed 3 days after the accident. Slightly impaired values were observed during the first 
2-3 weeks. DLCo: diffusing capacity for carbon monoxide; TLC: iota! lung capacity; FVC: forced viial capacity; FEV1: forced 
expiratory volume io one second. Bars denote response of FEV1 to two puffs (=0.4 mg) of rlmiterol. PDu: provocative dose of hista­
mine causing a 15% fall in the baseline FEV1• PD15 -scale is logarithmic. The highest histamine dose used in the challenge was 1.6 mg. 
BTPS: body temperature pressure saturated. 

After 2 weeks, the chest X-ray and the computer 
tomography (Cf) scan showed several small cavities 
( <1.5 cm in diameter) in the bilateral dense lung 
infiltrates. 

In the course of a few weeks the patient' s symp­
toms disappeared, and lung volumes, diffusing capac­
ity and bronchial responsiveness to histamine returned 
to normal (fig. 2). A thick-walled cavity 4 cm in 
diameter was still seen on both the CT scan (fig. 3) 
and on the chest X-ray 1.5-3 months after the acci­
dent. One year later only a tiny scar was noted at 
the site of the former cavity. 

Patient 2 

The patient was a 29 yr old smoking fire-eater 
working in a c ircus . In 1987 she was admitted 
to hospital after accidental aspiration of petroleum. 
On admission, the chest X-ray was normal. Some 
hours later fever, dyspnoea and right-sided chest pain 
developed, and a chest X-ray showed an infiltrate in 
the right middle and lower lobes. The CRP-value rose 
to 195 mg·z-t, the erythrocyte sedimentation rate to 
61 mm·h ·1, and the peripheral leucocyte count 
to 24.5 x 109·1'1, respectively. The patient was given 
parenteral cefuroxime and oral methylprednisolone. 

still seen in the chest X-ray. After 2 months, the chest 
X-ray and the bronchofibreoscopy findings were 
normal. BAL was not performed. 

On examination 2 yrs after the accident the patient 
was symptom-free. Lung volumes, diffusing capacity, 
bronchial responsiveness to histamine and chest X-ray 
were normal. A CT scan revealed a small non­
cavitary residual infiltrate in the basal right lung field. 

Fig. 3. - Computer tomography (CT) scan taken 1.5 months after 
the accident shows a cavity in the left lower lobe (patient 1). 
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Discussion 

Seven analogous occupational accidents in fire­
eaters have previously been reported [1-4]. The clini­
cal picture has been similar to that seen in our cases. 
All the previously reported patients were treated with 
antibiotics and some of them also with systemic corti­
costeroids. All patients recovered clinically and the 
radiological infiltrates disappeared during a follow-up 
period of 1 week to 3 months. Lung function tests 
or bronchofibreoscopy were not performed in any of 
these cases. 

Liquid hydrocarbons are widely used both industri­
ally and in households. In the USA, petroleum prod­
ucts accounted for 4-5% of accidental ingestions 
among small children [5]. Chemical pneumonitis 
resulting from the aspiration of hydrocarbon has been 
the most serious complication in these accidents. 
Symptomatic involvement of the respiratory tract 
occurs in 25-40% of patients after hydrocarbon inges­
tion. Symptoms and signs of lung involvement 
usually progress during the first 24 h after aspiration 
and subside during the following week. Acute 
mortality is less than 1% [6]. Radiological signs of 
pneumonitis develop within 12 h. Chest X-ray shows 
mottled or patchy, local or diffuse perihilar and basal 
uni- or bilateral infiltrates, areas of atelectasis and 
occasionally pleural effusions. Pneumatoceles often 
form in the areas of the densest infiltrations [7]. 
These cavities usually disappear in the course of a few 
weeks or months. 

Pneumatocele formation was also observed in both 
our patients. Radiological resolution of the pneuma­
toceles occurred in the course of 2 months (patient 2) 
and 3-12 months (patient 1). 

Histopathological examination of hydrocarbon pneu­
monitis has revealed an acute (within 24 h) exudative 
phase with intra-alveolar, intra- and peribronchiolar 
and interstitial exudation of inflammatory cells and 
oedema; and a later (within 1-2 weeks) phase with 
proliferative bronchiolitis and fibrosis. The prolifera­
tive phase of inflammation subsides in the course of 
a few weeks [5, 8]. It has been suggested that 
involvement of the small airways may progress to per­
manent fibrosis and obliteration of small airways [8] . 
Residual pulmonary function abnormalities of the 
obstructive type have been observed in 82% of asymp­
tomatic children examined 8-14 yrs after acute hydro­
carbon pneumonitis [9]. 

Pneumatocele formations are thought to be second­
ary to bronchiolar inflammation. Partial obstruction of 
bronchiolar lumen might lead to check valve mecha­
nism, which allows air to enter the lung distally on 
inspiration and prevents the escape of air on expira­
tion. Pneumatoceles might also be produced from 
coalescing areas of bronchiolar necrosis [7, 8]. 

In patient 1, the BAL findings and the minor lung 
function abnormalities observed during the first weeks 

of illness were compatible with acute inflammatory 
lung and respiratory tract involvement. Vacuolated 
macrophages may be seen in toxic lung injuries. 

Systemic corticosteroid and broad-spectrum antibiotic 
therapy is commonly used in the treatment of acute 
hydrocarbon pneumonitis, although there is no definite 
evidence of a beneficial effect [10, 11]. Cortico­
steroid treatment may even increase the risk of 
secondary bacterial infection [11]. There are no reports 
concerning the use of inhaled steroids in hydrocarbon 
pneumonitis. Anecdotally, however, a good response to 
treatment with inhaled steroids in acute lung injury 
caused by inhalation of toxic gases has been reported 
[12]. 

Occupational accidents with petroleum may not be 
uncommon in fire-eaters. The patients seem to recover 
well from the acute lung reaction. Recurrent inhala­
tions of paraffin or mineral oil-based nasal drops may 
lead to lung fibrosis. It may be reasonable to assume, 
that recurrent petroleum aspirations might cause 
chronic lung injury by a similar mechanism. So far, 
the risk of chronic lung injury related to fire-eating has 
not been evaluated. 
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