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Chest wall necrosis and empyema resulting from
attempting suicide by injection of petroleum into the
pleural cavity

M Eskandarlou,1 A H Moaddab2

ABSTRACT
Hydrocarbon poisoning such as that of benzene and
petroleum usually occurs accidentally by inhalation or
ingestion of these cytotoxic chemical compounds.
Intravenous or subcutaneous injection of petroleum
compounds with intent of suicide or abuse is an
extraordinary event that can result in local damage or
systemic toxicity such as tissue necrosis, abscess
formation, respiratory system failure and partial damage to
the kidneys, the brain and the nervous system. In this article,
we describe a 31-year-old man who was admitted in the
surgeryward of Besat Hospital. He hadwidespread necrosis
and infection of the chest wall soft tissue and also had
empyema after a suicidal attempt by injection of 40 ml of
petroleum into the left hemithorax. The patient underwent
repeated surgical debridement of the chest wall necrotic
tissues.With segmentectomy and flap reconstruction of the
chest wall wound, he recovered completely and was
discharged. Our report supports early and aggressive
surgical debridement of necrotic tissue, thoracotomy tube
insertion and special care of respiratory system toxicity after
chest wall injection of petroleum. Regarding the basis of
clinical findings and paraclinical investigations that measure
lung parenchymal necrosis with empyema and fistula
formation, thoracotomy and decortication with or without
lung tissue resection and also chest wall reconstruction are
the standard treatment of these patients.

Exposure to hydrocarbon compounds may cause
injury to human health and occurs either acciden-
tally or intentionally by ingestion, inhalation,
cutaneous exposure and either subcutaneous or
intravenous injection.1 Most poisoning cases with
these compounds occur in children via ingestion;
however, inhalation poisoning is more common in
young adolescents. Petroleum and gasoline are the
most common hydrocarbons that cause poisoning,
but self-injection of these hydrocarbons is rare and
typically purposed by suicidal intent. The clinical
picture is vastly different when hydrocarbons are
taken into the body parenterally.2 3 Intravenous or
soft tissue injection of hydrocarbons depending on
the concentration of toxic constituents and the
duration of their local affect may cause respiratory
injury, arrhythmia, soft tissue necrosis, thrombo-
phlebitis, abscess formation and chronic bone
injury. Generally, the most common side effect of
hydrocarbon poisoning is respiratory toxicity.1 2 4

In this article, we describe a patient who injected
petroleum into the left hemithorax, who presented
with respiratory distress, empyema and extensive
necrosis of the chest wall. We want to underline

this case for its rarity and development of severe
and widespread side effects.

CASE REPORT
A 31-year old man was admitted in Besat Hospital
because of the suicidal attempt to reach a goal of
petroleum injection into the heart. He had tried to
commit suicide 7 days ago by injection of 40 ml of
petroleum into the left hemithorax and 10 ml into
the left cubital fossa. He was admitted to a local
hospital initially and transferred to our hospital after
7 days because of progressive respiratory distress,
coughing, swelling and left-sided chest pain. The
vital signs at presentation were oral temperature,
37.58C; pulse, 110 beats per minute; respiration, 24
breaths per minute and blood pressure, 110/80 mm
Hg. On the chest physical examination, severe
swelling of the anterolateral part of the left hemi-
thorax between the third and the sixth intercostal
space was noted, accompanied by overlying fluctu-
ation and tenderness. Decreased breathing sounds
and dullness were considerable in left lung fields.
Haziness and air fluid level in the left hemithorax
were seen on chest x ray (figure 1). Laboratory find-
ings such as those of liver and renal function tests and
arterial blood gas were unremarkable except for
leukocytosis characterized by a leukocyte count of
23,300 g/l and erythrocyte sedimentation rate of 111.
Spirometry had normal results, as well as echocar-
diography with an ejection fraction of 60%. Incision
and drainage of chest wall collection containing pus
and petroleum was performed. Necrotic soft tissues
were debrided. Thoracotomy tube was inserted
through the sixth intercostal space with evacuation
of 2 l of petroleum-odour pus within the first day.
Hydrocortisone, metronidazole and ceftriaxone
were administered adjuvant to surgical intervention.
In four stages, the patient underwent surgery for
debridement and irrigation of the chest wall wound.
Normal lung expansion was not achieved after chest
tube insertion. According to the presence of the
massive air leakage, the patient was evaluated by
spiral CT of the chest and by bronchoscopy on the
tenth day of hospitalisation. The only finding was
complete collapse of the left lung with shift of the
mediastinum to the right side. Left posterolateral
thoracotomy was done. Operation findings were
diffused empyema, lung collapse and necrosis of the
inferior segment of the superior lobe of the lungwith
air leakage. These findings were compatible with
those of pathologic investigations (figure 2). Decor-
tication and segmentectomy were done accompa-
nied by delayed flap reconstruction of the chest wall
wound. After 2 months of hospitalisation, the
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patient recovered completely and was discharged to a psychiatric
care facility.

DISCUSSION
Hydrocarbons include three major groups, that is, aliphatics,
aromatics and halogenics. Most cases of human poisoning are
associated with aliphatic hydrocarbons such as petroleum.1

Accidental hydrocarbon poisoning and intoxications usually
occur by inhalation or by percutaneous exposure. In rare cases,
hydrocarbon may be injected into a vein, an artery and soft
tissues including skin. Because of the cytotoxic effect of
hydrocarbons, they can cause injury to the soft tissues, fat and
nervous system and may lead to systemic intoxication.
However, the most important system that has usually been
affected is the respiratory system; the effect manifests as
respiratory failure, haemoptysis, pneumonitis or acute respira-
tory distress syndrome.1 5

Subcutaneous injection of petroleum compounds has been
known to cause swelling, redness, tenderness, crepitation,
necrosis and abscess formation according to the volume, the
depth and the impregnation time after injection.1 4 6e8 In
the approach to the patient who was admitted because of
subcutaneous injection of petroleum compounds, two general
views should be considered: first, assessment of the injection
area and early local treatment as incision, drainage and frequent
debridement of the necrotic tissues and second, careful investi-
gation of the respiratory system to observe signs of hydrocarbon
intoxication such as tachypnoea, distress, atelectasia, pneumo-
thorax and pneumatocele.1 2 5 9

According to the clinical and paraclinical investigations, our
patient indicated respiratory intoxications due to direct injection
of petroleum into the lung tissue, the pleural cavity and the chest
wall. Daily clinical examination and radiologic studies showed
massive air leakage from tube thoracotomy. Lung collapse,
persistent leukocytosis and elevated erythrocyte sedimentation
rate (>100) all indicated bronchopleural fistula that was due to
toxic and necrotising effect of injected petroleum into the lung.
This thesis was confirmed by operative and pathologic findings in
our patient. Empyema developed secondary to the lung paren-
chymal necrosis by direct petroleum injection into the lung tissue,
and then superimposed bacterial infection might occur. However,
no bacterial growth was noted in empyema liquid and blood
samples at 72 h. This may be due to empiric antibiotic therapy
initiated before patient admission in our hospital.1 5 10

According to the pathophysiology of these complications,
spontaneous fistula repair and lung expansion was not possible
after 2 weeks of supportive care. Therefore, thoracotomy was
necessary for empyema treatment and fistula repair. This report
appears to support two important aspects in the approach and
management of patients who are referred with hydrocarbon
injection to the chest wall. At first, if investigations demonstrate
local toxic effects of these materials, which result in soft tissue
necrosis and abscess formation, early and repeated surgical
debridement is mandatory. Second, injection of petroleum into
the pleural cavity or lung parenchyma may cause functional

Figure 1 Petroleum injection into the chest wall and pleural cavity.
Chest x ray shows left-sided empyema.

Figure 2 The representative pictures
of haematoxylin and eosin staining
revealed empyema, necrotic lung
parenchyma, pleura and necrotic soft
tissues of the chest wall secondary to
direct petroleum injection into the lung.
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impairment and structural damage. Therefore, thoracotomy and
decortication with or without lung resection might be inevitable.
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Images in emergency medicine

Useful clue in Kawasaki disease

This 3-year-old boy presented with a 5 day history of fever,
ulceration of his lips, a widespread blanching maculopapular
erythematous rash and bilateral non-purulent conjunctivitis.

Hewas also noted to have an area of marked erythema and skin
peeling on the lateral aspect of his upper left arm (see figure 1).
This area was centred over his BCG scar which he had received as
a neonate. A diagnosis of Kawasak disease was made.

The localized erythema affecting his BCG scar is a recognised
feature in Kawasaki disease. It is believed to be secondary to cross
reactivity of the heat shock proteins in the scar and the Tcells.1

The presence of this finding is a useful sign in the diagnosis of
this common and potentially life threatening condition, espe-
cially in atypical cases of Kawasaki disease.
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Figure 1 Area of erythema centred around neonatal BCG scar.
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