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Aspiration Pneumonitis Complicated with Acute
Respiratory Distress Syndrome and Pulmonary
Fibrosis due to Diesel Fuel Inhalation : A Case

Report
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Abstract

Diesel fuel inhalation can cause severe chemical pneumonitis or acute respiratory distress syndrome (ARDS)
through direct inhalation of aerosol or aspiration of liquid diesel. Indirect ingestion of diesel oil through vomitus
can also lead to aspiration. This case report describes a 57-year-old male patient with chest discomfort, shortness
of breath, and chills after accidentally choking on diesel fuel while siphoning it from a tank. Upon arriving at the
Emergency Room, the patient was diagnosed with aspiration pneumonitis and acute respiratory failure.
Unfortunately, the patient’s condition worsened two days later, and he developed ARDS. The patient survived the
episode and was successfully weaned off the ventilator. However, the patient did develop pulmonary fibrosis as
a sequelae. This case emphasizes the importance of considering a detailed occupational exposure history in
patients with pneumonia. Identifying any potential exposure to harmful substances is crucial, especially in patients
who work in industries involving chemicals or fuels. Early recognition and management of aspiration pneumonitis
are essential to prevent the development of severe complications such as ARDS. In addition, long-term follow-up
is necessary to monitor for any delayed sequelae that may arise.
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l. Introduction

Aspiration of foreign substances can lead to severe pulmonary disorders and even death. Accidental aspira-
tion of hydrocarbons like diesel fuel is uncommon. While aspiration of substances like micro-bacteria or gastric
contents is more common, accidental aspiration of hydrocarbons like diesel fuel can also occur. Aspiration of
diesel can lead to exogenous lipoid pneumonia, a form of chemical pneumonitis that can progress to fetal acute
respiratory distress syndrome (ARDS)[1-2]. Diesel fuel has a low viscosity and is highly volatile, allowing it to
rapidly reach the alveoli without triggering a significant cough response. Siphoning of diesel fuel from tanks is a
common practice in developing countries and can pose a significant occupational hazard. ARDS is a heterogene-
ous clinical syndrome characterized by severe hypoxemia and decreased lung compliance caused by inflammatory
pulmonary injury that leads to increased pulmonary vascular permeability in the pulmonary blood vessels. In this
case report, we describe a 57-year-old male patient who presented with chest discomfort, shortness of breath, and
chills after accidentally choking on diesel fuel while siphoning it from a tank. Despite surviving the episode, he
developed pulmonary fibrosis as a sequelae.

Early recognition and management of aspiration pneumonitis are crucial in preventing the development of
severe complications such as ARDS. Long-term follow-up is necessary to monitor for delayed sequelae that may
arise, such as pulmonary fibrosis.

1. Case

A 57-year-old male patient presented to the Emergency Room with chest discomfort, shortness of breath,
and chills after attempting to siphon the diesel fuel from a tank while working in this evening. The patient had no
fever, cough, diarrhea, nausea, vomiting, headache, or neck stiffness. He was a non-smoker and had no other
significant personal or systemic diseases. Upon examination, the patient had a body temperature of 37.2°C, a heart
rate of 85 beats per minute, a respiratory rate of 24 breaths per minute, and blood pressure of 122/71 mmHg. The
patient was alert, but had mild coarse breathing sounds in both lungs. Other systemic examination findings were
normal. Laboratory tests showed normal hemoglobin, platelet count, renal and liver function, cardiac enzymes,
and urine analysis. However, leukocytosis (WBC: 10.2 x10% uL), lactic acidosis, elevated C-reactive protein
(CRP: 62.4 mg/L) and procalcitonin (PCT: 12.6 ng/ml). A serum Pro-BNP test (460 pg/mL) did not suggest acute
heart failure (as a value > 900 ng/mL is typically indicative of acute heart failure). A cardiac echocardiogram
revealed adequate cardiac performance. A chest radiograph showed infiltrations in the bilateral middle and lower
lung fields. The patient’s shortness of breath worsened, and he developed acute respiratory failure. An
endotracheal tube was inserted, and mechanical ventilation was initiated. The patient was diagnosed with
aspiration pneumonitis and acute respiratory failure and was transferred to the intensive care unit (ICU). He was
treated with extended-spectrum antibiotic therapy with piperacillin-tazobactam, hemodynamics support,
mechanical ventilator, and nutrient support. However, the patient's condition worsened as his blood pressure
dropped, and he required massive fluid resuscitation and vasopressor levophed treatment. Two days later, the
chest x-ray showed bilateral lungs infiltrations (Figure 1), and arterial blood gas showed PaO2/FiO2 ratio (P/F
ratio:134 ) less than 200, indicating acute respiratory distress syndrome (ARDS) development. Ventilator setting
with low tidal volume and high positive end expiratory pressure (PEEP) was initiated, and high concentration
oxygen, sedative agent ativan, muscle relaxant tracrium, and corticosteroid solumedrol were used. Cultures of
blood, urine and sputum did not reveal any pathogen at first, but subsequent sputum culture revealed S.
maltophilia. Bacterial pneumonia complicated the patient's condition along with chemical pneumonitis. During
the ICU admission, the patient’s ARDS improved after antibiotics therapy with piperacillin-tazobactam,
aggressive hemodynamics support, and adjusted mechanical ventilation management. However, the patient
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experienced a right pneumothorax episode as a ventilator complication, and a chest tube was inserted for
treatment. After the patient's general condition improved, he was transferred to the Respiratory Care Center (RCC)
due to difficulty weaning off the ventilator. More than one month after admission, the patient was weaned from
ventilator, survived and dischargedHowever, he developed pulmonary fibrosis (Figure 2) sequelae, and he was
followed up at the Department of Chest Medicine

Fig.1 An X-ray of the chest reveals diffuse alveolar and interstitial infiltration over both lung fields, which
suggests the presence of Acute Respiratory Distress Syndrome (ARDS).

Fig.2 The X-ray of the chest displays widespread infiltration and reticular shadowing in both the lower and
upper lung fields, indicating the possibility of pulmonary fibrosis. Additionally, a tracheostomy is ob-
served to be in place.



BE R TR 5 8 B4 2 /172023 4F9 /7 10—15 13

I11. Discussion

Inhalation can have adverse pulmonary consequences, such as the entry of gastric or oropharyngeal fluids
containing bacteria and/or exogenous substances into the lower airways, which can cause “aspiration
pneumonitis" due to gastric acid or exogenous substances, or "aspiration pneumonia” due to bacterial
infection[3,4]. Hydrocarbon aspiration is a rare cause of acute respiratory failure and even death, typically
affecting children under the age of six who accidentally ingest hydrocarbon-containing products. However,
occupational exposure to hydrocarbons, such as those encountered by fire eaters, airport ground staff, miners, and
construction workers, can also cause hydrocarbon aspiration. Direct aspiration of hydrocarbon containing
products, such as petroleum distillates, kerosene, gasoline, furniture polish, and cosmetics like baby oil and
massage oil, can cause severe lipoid pneumonitis with poor outcomes[5-6]. Hydrocarbon aspiration can most
commonly affect the central nervous system, gastrointestinal tract, and lungs. Mineral oil pneumonitis is an
inflammatory, granulomatous, and fibrotic reaction of the pulmonary system to the aspiration of mineral oil.
Hydrocarbons with lower viscosity and surface tension are more prone to aspiration. Diesel, one of several
distillate oils prepared by fractionation of crude oil, is commonly used as a vehicle fuel. Ingestion of diesel fuel,
which can occur following siphonage, has also been reported to cause acute hydrocarbon toxicity[7]. The clinical
presentation of hydrocarbon-induced pneumonitis is often nonspecific and includes dyspnea, cough, chest pain,
and hemoptysis. Diesel fuel has a low viscosity and is highly volatile, making it a potential hydrocarbon to cause
severe progressive lung damage and fatal ARDS[8-9]. The histopathological feature of oil aspiration is the
presence of lipoid cells or foamy cells in fine state of subdivision. The lung biopsy was not performed in this
patient. In this case, the patient developed chemical pneumonitis after diesel aspiration, complicated with bacterial
pneumonia and ARDS, which progressed rapidly after admission.

ARDS is an acute, diffuse, and inflammatory form of lung injury associated with a large number
of etiologies[10] and a high mortality rate[11]. In this case, a diagnosis of moderate ARDS was made based on
chest x-ray findings of bilateral opacities, a PaO2/FiO2 ratio between 100 to 200 on ventilator settings that include
a Positive end expiratory pressure (PEEP) > 5 cmH20, and the respiratory distress of patient not fully explained
by cardiac failure or fluid overload, to exclude hydrostatic pulmonary edema, in accordance with the clinical
diagnosis by the Berlin definition of ARDS[12]. Treatment of ARDS patients requires superfine supportive care,
including intelligent hemodynamic management, nutritional support, use of sedatives and neuromuscular
blockade, and meticulous mechanical ventilator support. Early application of low tidal volume ventilation, high
PEEP, and permissive hypercapnia strategies improves the mortality rate in patients with ARDS[13]. In this case,
the patient was prescribed sedative agents, neuromuscular blockade, corticosteroids and administered protective
lung strategies with low tidal (4-6 ml/kg) and high PEEP soon after the ARDS developed. There is limited and
controversial data on the role of corticosteroids and antibiotics in the outcomes of ARDS induced by diesel
aspiration pneumonitis. Cardiac abnormalities, such as arrhythmia and cardiomyopathy, have been reported in
cases of hydrocarbon intoxication[14]. However, the case presented here did not result in lethal arrhythmia despite
hydrocarbon intoxication. In ARDS, various mechanisms can trigger an early activation of the fibro-proliferative
response, such as persistent neutrophilic infiltration into the lung parenchyma, which predominates throughout
the course of the disease.

Pro-inflammatory cytokines, including TNF-a, IL-1p, IL-2, and IL-6 are released by inflammatory cells and
are increased within 24 hours of the onset of acute lung injury, persisting in fetal cases. TNF-o and IL-1p are
chemotactic and mitogenic for lung fibroblasts, stimulating collagen synthesis by these cells. In mice exposed to
diesel exhaust, increased collagen deposition and hydroxyproline residue have been observed, and repetitive
exposure has led to tissue remodeling in the lung, resulting in fibrotic foci and smooth muscles.[15-16]. The
patient presented in this case developed pulmonary fibrosis as a consequence and was followed up at the
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Department of Chest Medicine. Although there are sparse clinical reports of pulmonary fibrosis due to diesel
aspiration, it is a rare and lethal consequence of severe ARDS induced by diesel fuel.

V. Conclusion

This case highlights that mineral oil pneumonitis can occur due to accidental diesel fuel inhalation while
siphoning which can result in a critical and potentially lethal clinical condition. Pulmonary damage in diesel
aspiration is rapidly progressive and extensive, leading to ARDS, and in severe cases, survivors may develop
pulmonary fibrosis, a serious lifelong lung disease. We suggest that intensive care givers should be aware of this
rare and fatal condition and start aggressive management early to improve the outcome.
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