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ABSTRACT

Introduction and aim. Kerosene, a widely available household fuel in Sri Lanka, is a common cause of accidental poisoning,
especially in children, and is occasionally used for self-harm, which can cause complications such as chemical pneumonitis, ab-

scesses, and thrombosis. Its unsafe storage practices increase the risk of accidental exposure.

Description of the case. A 16-year-old Sri Lankan male self-injected kerosene into the left cubital fossa. Although initially sta-
ble, he later developed chemical pneumonitis, left cephalic vein thrombosis, and a sterile abscess at the injection site.
Conclusion. Early multidisciplinary intervention and close clinical monitoring led to a favorable outcome. A review of the liter-

ature reveals that intravenous hydrocarbon injection, although rare, can lead to significant local and systemic toxicities.
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Introduction

Kerosene, a widely used household fuel and solvent in
low-resource settings such as Sri Lanka, poses signifi-
cant public health risks due to its toxic properties and
frequent involvement in accidental poisonings, particu-
larly among children."* While ingestion and inhalation
are well-documented routes of exposure, intravenous
self-injection of kerosene remains a rare and underre-
ported method of deliberate self-harm with severe sys-
temic complications. Chemically, kerosene consists of a
complex mixture of hydrocarbons, including paraffins,
naphthenes and aromatics, as well as potentially toxic
compounds such as n-hexane, naphthalene and ben-
zene.! Its low viscosity, low surface tension, and high
volatility facilitate rapid absorption into tissues, leading
to local necrosis, systemic toxicity, and, in cases of aspi-

ration or hematogenous spread, chemical pneumonitis,
a life-threatening complication.>*

Although the previous literature has described
kerosene-induced pneumonitis after inhalation or in-
gestion, reports of intravenous injection leading to
concurrent complications, such as deep vein thrombo-
sis, sterile abscess formation, and acute lung injury, are
exceedingly rare, particularly in previously healthy ad-
olescents.

Aim

This case presents a unique clinical scenario in which
a 16-year-old man developed multisystem involvement
after self-injection of kerosene, highlighting the need for
increased clinical awareness and prompt intervention in
such atypical presentations.
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By detailing this case, we aim to emphasize the nov-
elty of this presentation, underscore the pathophysi-
ological mechanisms of intravenous kerosene toxicity,
and improve the recognition and management of simi-
lar cases in emergency and clinical settings.

Description of the case

A 16-year-old right-handed school-going adolescent
male was admitted to the Teaching Hospital Anurad-
hapura, Sri Lanka, on February 2, 2024, at 6:50 PM,
approximately one hour and 20 minutes after self-in-
jecting 4 ml of kerosene into his left cubital fossa. He
was preparing for the Ordinary Level upcoming nation-
al exam, the General Certificate of Education, conduct-
ed throughout the island.

On admission, he was conscious and rational, with a
noticeable kerosene odor on his breath and an erythem-
atous patch over the injection site. His blood pressure
was 130/80 mmHg, his heart rate was 90 beats per min-
ute and he was tachypnoeic with a respiratory rate of 28
breaths per minute and a Glasgow Coma Scale of 15. His
oxygen saturation, as measured by pulse oximetry, was
100% while breathing room air, with clear lung fields
on auscultation. Empirical broad-spectrum intravenous
antibiotics were started, including ceftriaxone 1 g twice
a day and metronidazole 500 mg every eight hours with
normal intravenous normal saline for hydration.

Fig. 1. Chest radiographs taken during the hospital stay,
A: February 3, 2024 (day 2), normal chest X-ray, B: February
4, 2024 (day 3), evidence of pneumonitis by widespread
bilateral poorly defined small opacities

On day 2, arterial blood gas analysis revealed type
1 respiratory failure (PaO, 7.53 kPa, PaCO, 3.02 kPa,
pH 7.508) with respiratory alkalosis, indicating early
pulmonary involvement despite a normal initial chest
radiograph. This discrepancy likely reflects the limited
known sensitivity of plain radiography in early chem-
ical pneumonitis. Intravenous hydrocortisone (100 mg
six-hourly) was initiated alongside oxygen therapy (2 L/
min via face mask). A repeat chest X-ray (Figure 1B)
on day 3 showed widespread, multiple, poorly defined,
small opacities over both lung fields consistent with
pneumonitis, confirming kerosene-induced pneumo-

nitis. During the next 24 hours, the patient developed
worsening respiratory distress, fever, and cellulitis at the
injection site.

Despite initial stabilization, his respiratory status
deteriorated, and he was transferred to the intensive
care unit (ICU) for close monitoring. In the ICU, oxy-
gen therapy through a 60% venturi device, intravenous
antibiotics, fluid, hydrocortisone, and subcutaneous
enoxaparin.

On the fourth day of admission, acute cephalic vein
thrombosis, along with soft tissue inflammation, was
observed on ultrasound and Doppler imaging of the
left forearm without any evidence of compartment syn-
drome. Intravenous heparin therapy was started to pre-
vent further propagation of the thrombus.

On the sixth day, he was discharged from the ICU
and moved to the ward. Before discharge, a psychia-
trist and was prescribed sertraline 50 mg once a day.
On admission, the patient was evaluated using the SAD
PERSONS scale for suicidal risk,* with a score of 3/10
(indicating that the risk of suicidality is low and dis-
charge may be safe). However, no formal suicide risk as-
sessment tool (for example, C-SSRS) was administered
before discharge.

On the seventh day, he developed pain and swell-
ing at the injection site, and an ultrasound confirmed an
abscess at the cubital fossa and the biceps muscle. The
incision and drainage of the abscess was performed un-
der general anesthesia on the ninth day. The culture did
not yield bacterial growth, suggesting sterile abscess for-
mation.

Table 1. Investigations summary

T2 %% %

S 3 3 5 §

2 2 2 £ 8
White blood cells (4-10x10°/L) 506 1221 12 156 14.65
Neutrophils (40-60%) 84 8 81 827 60
Lymphocytes (20-40%) 1 7 13 121 32
Hemoglobin (12-16 g/dL) 13 133 13 126 12
Platelets (150—450 x10°/L) 192 238 198 308 388
Blood urea (2.5-6.5 mmol/L) - - 33 - -
Serum creatinine (45—120 micromoles/L) 73 5% 52 - -
Serum sodium (135-148 mmol/L) 137 137 138 144 -
Serum potassium (3.5-5.5 mmol/L) 35 41 34 44 -
Aspartate transaminase (0-50 U/L) 2 21 - - -
Alanine transaminase (0—45 U/L) m 1" - - -
Gamma-glutamyl transferase (040 U/L) - 16 - 18 -
Total bilirubin (3—20 micromoles/L) - 86 - - -
Direct bilirubin (0—14 micromoles/L) - 43 - - -
Albumin (35-55 g/L) - 38 - - -
Globulin (15-35g/L) - 33 - - -
International normalized ratio (<1.4) - 101 128 - -
Activated partial thromboplastin time (<25seconds) - 344 372 - -
C-reactive protein (0—6 mg/L) - 382 109 49 19
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Management presented a significant therapeutic
challenge, requiring concurrent administration of sys-
temic corticosteroids for chemical pneumonitis and an-
ticoagulation for cephalic vein thrombosis. This was
further complicated by the subsequent development of
a sterile abscess at the injection site, raising concerns
about (1) the potential risk of bleeding from combined
anticoagulant and high-dose steroid therapy and (2)
the possible abscess rupture with anticoagulation. We
successfully managed these competing risks through
clinical follow-up and maintaining therapeutic antico-
agulation goals. The patient did not experience bleeding
complications, and the abscess remained contained un-
til surgical drainage on day 9.

He was discharged from the hospital on the eleventh
day with a tapering course of prednisolone. His lungs
were clear two weeks later and the wound healed. Refer
to Table 1 for a summary of the investigations and Table
2 for the timeline.

Table 2. Timeline*
Date and time Day Clinical sequence
February 2, 2024 01  5:30 PM — self-injection of kerosene oil
6:50 PM — admitted to Teaching Hospital Anuradhapura

February 3, 2024 02 first chest X-ray performed — normal
ABG — type 1 respiratory failure
supplementary oxygen started

February 4, 2024 03 second chest X-ray done — evidence of acute pneumonitis

February 5, 2024 04 USS/Doppler — acute thrombosis of the left cephalic vein
transferred to the ICU for close monitoring

February 6, 2024 05 sertraline started after a psychiatric evaluation
February 7, 2024 06 discharged from the ICU to the ward
February 9, 2024 08 large abscess over the injection site

February 10,2024 09 incision and drainage of abscess
February 12,2024 11 discharged
February 27, 2024

review healed wound, no lung signs

* ABG - arterial blood gas analysis, USS - ultrasound scan,
ICU - intensive care unit

Discussion

We present a patient who attempted to inject kerosene
intravenously, which caused chemical pneumonitis and
the formation of sterile abscesses at the injection site,
probably caused by accidental extravasation. There is no
history of mental illness or drug addiction.

A review of kerosene or hydrocarbon injections
based on a PubMed search and references (Table 3) an-
alyzed 65 case reports and series involving 114 patients
and 117 incidents (including three attempts by a single
individual). Hydrocarbon injections predominantly af-
fected men (67%, 10% unspecified gender), and 12 fa-
talities were reported (two unspecified genders, one
female). The findings suggest that intentional hydro-
carbon injections (mainly suicidal) are most common
among young men with a history of substance abuse or
mental illness. The route of administration had a sig-

nificant influence on clinical outcomes. Subcutaneous
or intramuscular routes (76%) caused localized tissue
damage (e.g., abscesses), while intravenous or intratho-
racic injections (36%) led to systemic toxicity (eg ar-
rhythmias, acute lung injury).

However, nine patients who reported intravenous in-
jections (including five deaths) did not show evidence of
pulmonary involvement. Among the deaths, four were
attributed to cardiac arrhythmia, which occurred before
chemical pneumonitis could develop.”® The other death
was from a 39-year-old man who injected kerosene into
his hemorrhoids in the mistaken belief of its therapeutic
potential. He died one month later due to a myocardial
infarction, a day after major surgery.® In particular, two of
the four deaths due to arrhythmia resulted from acciden-
tal injection of kerosene by healthcare workers.”® Only
one patient was confirmed as a suicidal attempt,® while
the other was a homicidal act.” The remaining four survi-
vors without pulmonary involvement probably attempted
intravenous self-administration but instead injected sub-
cutaneously, as evidenced by local tissue reaction.'***

Further analysis of fatalities revealed that five of the
other seven deaths were reported in a case series of 10
patients with substance use disorder,”” had multiorgan
failure and acute respiratory distress,'® and in the other
death, we could not obtain the full text for further analy-
sis.!” Geographically, seven out of the 12 deaths are from
Iran. Systemic complications, though rare, were severe
in intravenous cases, with mortality associated with rap-
id absorption or high-volume injections.

Three studies from Iran and Iraq represent the most
extensive documented case series of intentional kerosene
injection.'>'®" All three articles contextualize the socio-
cultural and psychological landscape of the socioeco-
nomically strained environment of postwar Iran and Iraq,
where stigma, limited psychiatric care, and war-related
trauma appear to fuel such self-destructive behaviors.

Furthermore, a case report describes the injection
of mineral oil for cosmetic purposes in the USA, lead-
ing to sclerosing lipogranulomatosis.® Although only
one case report was included in this review, numerous
other case reports document similar complications with
the injection of mineral oil subcutaneously for cosmet-
ic purposes.

When kerosene is taken orally, aspiration occurs
due to its low viscosity, high volatility, and low surface
tension. As little as a milliliter of aspirated kerosene can
cause significant lung injury.’ In the absence of aspira-
tion, chemical pneumonitis will not occur.” It is poorly
absorbed through the gastrointestinal tract and, even if
absorbed, does not cause pneumonitis.’ Due to the risk
of aspiration, gastric lavage is contraindicated in case of
kerosene poisoning.?

The mechanism of pneumonitis after hydrocarbon
injection was elucidated in an elegant animal experi-
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ment.?! Lungs selectively absorb hydrocarbons and ex-
crete them through the alveoli, which is why the kerosene
odor is present in the patient’s breath. Increasing the min-
imum surface tension in the alveoli is the central mech-
anism of pneumonitis caused by injected and aspirated
kerosene. This may be due to a direct physical action that
interferes with the action of the surfactant or damage to
the type 2 pneumocytes, which produce the surfactant.
Type 2 pneumocytes are inactivated by kerosene oil, lead-
ing to surfactant deficiency, intra-alveolar hemorrhage,
inflammation, necrosis and alveolar collapse.*

Deep vein thrombosis may develop after large vein
thrombophlebitis due to the presence of hydrocarbons.”
In addition, damage to the endothelium caused by intra-
venous kerosene may have facilitated the formation of
thrombuses, a finding that requires further research to
validate. Hydrocarbons destroy membrane lipids and dis-
rupt their integrity. It acts as a defatting agent, causing lig-
uefaction necrosis, and can spread along tissue planes.'
The formation of an abscess at the injection site indicated
the consequence of kerosene, leading to inflammatory re-
actions. Tissue damage and activation of innate immunity
will aid in the formation of an abscess. The combination
of local tissue damage and impaired immune response
creates an ideal environment for abscess formation, re-
quiring surgical intervention for drainage and wound de-
bridement. The abscess was considered sterile based on
negative results from aerobic culture.

As kerosene poisoning by injection can lead to mul-
tiple complications, vigilance for the development of
such issues and prompt intervention may help to min-
imize morbidity and mortality. Given the widespread
availability of kerosene in developing regions, greater
awareness, accurate reporting, and more research are
needed to understand better the complications, risk fac-
tors, and preventive strategies associated with such in-
tentional or accidental injections.

Several limitations should be acknowledged in this
case. First, the diagnosis of pneumonitis was solely on
clinical presentation and serial chest radiographs, as ad-
vanced imaging (CT/HRCT) and lavage-free bronchos-
copy were not performed. The patient’s rapid clinical
improvement justified their omission. Second, although
the abscess was presumed to be sterile based on nega-
tive aerobic cultures, our setting did not have a compre-
hensive microbiological evaluation, including anaerobic
cultures and PCR for atypical pathogens. These diagnos-
tic limitations underscore the challenges of managing
complex toxicological presentations in resource-limited
environments, where clinical judgment must often sup-
plement incomplete laboratory data.

Conclusion
Kerosene is a common household chemical that can
be used for self-harm, particularly in the developing

world. Injection is one of those methods, which can
lead to significant morbidity and mortality due to lo-
cal and systemic complications. Chemical pneumonitis
is a common consequence when kerosene enters the cir-
culation, contributing to morbidity. A multidisciplinary
approach is crucial for reducing associated complica-
tions and improving outcomes. Preventive measures are
equally important and require an evaluation of the un-
derlying psychological triggers to identify the root caus-
es. This case highlights the complications of intravenous
kerosene injection, including chemical pneumonitis,
thrombosis, and abscess formation.
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