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Abstract. - OBJECTIVE: Hydrocarbon pneu-
monia is distinct among the types of childhood
pneumonia in that it has a different pathogene-
sis and treatment and is preventable. In this
study, the cases of 54 children with hydrocarbon
pneumonia admitted to the Dicle University Med-
ical Faculty Pediatric Chest Diseases Unit be-
tween the years 2006 and 2010 were analyzed
retrospectively.

PATIENTS AND METHODS: The medical
records of 54 patients diagnosed with pneumo-
nia after ingesting/inhaling hydrocarbons were
analyzed retrospectively. Age, sex, presenting
symptoms, clinical status, radiological and labo-
ratory findings and response to treatment and
prognosis were noted.

RESULTS: 35 (64.8%) of the patients were male,
19 (35.2%) were female and the ages of the pa-
tients ranged from 1 to 5 with an average of 2.49 =
0.80. The etiologies of the pneumonia were thinner
(33%), naphta (3.7%) and kerosene. In 49 of the pa-
tients (90.7%), the symptoms started to occur the
day the patient was exposed to hydrocarbons. The
average length of hospital stay was 4.0 + 2.3 days.
Six patients were treated in the intensive care unit
(ICU), and one patient with hydrocarbon pneumo-
nia due to kerosene ingestion died. Inhaled corti-
costeroids were administered to 18 patients who
were progressively deteriorating and inhaled
salbutamol was given to 16 patients with bron-
chospasm. Patients with radiological findings on
their chest X-rays and auscultatory findings were
found to have longer hospital stays (p < 0.05).

CONCLUSIONS: To prevent chemical pneumo-
nia, precautions must be taken to stop children
under 5 years of age from using/abusing chemi-
cal substances. Although some cases of chemi-
cal pneumonia lead to death, with diligent care
and treatment, the outcomes are promising. The
patients in this study group responded well to
treatment with inhaled corticosteroids and
salbutamol.
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Introduction

Pneumonia is the inflammation of lung tissue
and is caused by infectious and non-infectious
agents. Chemical pneumonia is caused by aspira-
tion of substances such as volatile hydrocarbons,
animal (milk) or mineral oils that are toxic for the
lungs. Chemical pneumonia is generally diagnosed
based on information from family members of the
patient or by clinical suspicion. A sudden onset of
dyspnea and coughing, together with lower lobe in-
filtrates on chest X-ray are important findings that
suggest the presence of chemical pneumonia.
Prognosis and clinical improvement depends on
the type, volume and pH of the substance aspirated
and complications are due to aspiration and re-
sponse of the patient to treatment. Another cause of
chemical pneumonia is hydrocarbon aspiration.
The prevalence of severe pneumonia after hydro-
carbon aspiration is less than 2%. The importance
of chemical pneumonia is underscored by the in-
creasing number of new cases of death in children
and adults due to hydrocarbon aspiration that are
reported each year'. Chemical pneumonia is of par-
ticular importance because it is preventable and it
differs from other forms of childhood pneumonia
in treatment and pathogenesis. There are not many
studies on chemical pneumonia due to hydrocar-
bon exposure with large series of patients in the lit-
erature. The goal of this study was to retrospective-
ly analyze 54 cases of pediatric chemical pneumo-
nia admitted to our Hospital between the years
2006 though 2010 in order to identify high-risk
groups, preventable causes and optimal treatment
and to reduce morbidity and mortality.

Patients and Methods

In our study, the medical records of 54 children
with hydrocarbon pneumonia who were admitted
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to the Dicle University Medical Faculty Pediatric
Chest Diseases Unit were analyzed retrospective-
ly and the demographic information, clinical and
laboratory findings and etiologies of chemical
pneumonia due to hydrocarbon exposure were
evaluated. Pneumonia was diagnosed based on
the history, radiological and laboratory findings.
Radiographic findings were used as the gold
standard. In children under three years of age,
tachypnea was considered the best clinical sign
of pneumonia.

Statistical Analysis

All numerical values are represented as mean
+ standard deviation, counted values represented
as frequency and percentage. Statistical analysis
was performed with the aid of SPSS 12.0 for
Windows program (SPSS Inc., Chicago, IL,
USA). Fisher’s exact test and Chi-square test was
used. p value < 0.05 was considered as statisti-
cally significant.

Results

In our study, the medical records of 54 chil-
dren with hydrocarbon pneumonia who were ad-
mitted to the Dicle University Medical Faculty
Pediatric Chest Diseases Unit were analyzed ret-
rospectively. Out of the 54 cases included in the
study, 35 were male (64.8%) and 19 were female
(35.2%). All patients were between the ages of 1
and 5 and were an average of 2.49+0.80 years.
Patients who were 2 and 3 years old accounted
for 86.9% of the study group. The median age
was 3 in male and 2 in female patients with a
male/female ratio of 1.84.

The most common etiology of hydrocarbon
pneumonia was thinner (63%), followed by
naphta (33%) and kerosene (3.7%) (Table I). The
most common presenting symptoms were vomit-
ing, coughing and high fever. Most of the pa-
tients’ symptoms started the day they were ex-
posed to hydrocarbons. The most common physi-

Table I. The etiologies of cases of hydrocarbon pneumonia.

Etiology Numbers %
Thinner 34 63.0
Naphta 18 333
Kerosene 2 3.7
Total 54 100.0

cal exam findings at admission were high fever,
tachycardia and tachypnea. In 6 of the cases
(11.1%), the clinical situation deteriorated and
respiratory failure ensued. Only one of the pa-
tients in the study died, secondary to hydrocar-
bon pneumonia caused by kerosene ingestion.
The deceased case was a 1.5 year-old male. Half
an hour after drinking kerosene, he started
coughing and respiratory distress occurred. At
admission the case was intubated and was cyan-
otic and lethargic. His blood pH was less than
7.35, rales were heard on auscultation and there
were distinct areas of consolidation on his PA
chest X-ray. The case was admitted to the inten-
sive care unit and received mechanical ventila-
tion and died after six days.

In this study 77.7% of the cases were admitted
between April and August. On the PA chest X-
rays of patients taken at admission, 26 were nor-
mal (48.1%), 17 had consolidations (31.5%) and
7 had air bronchograms (13%). Upon ausculta-
tion at admission, 23 patients had normal breath
sounds (42.6%), 22 patient had rales (40.7%) and
9 patients had rhonchi (16.7%).

Inhaled corticosteroids were administered to
patients with respiratory failure, patients who
were admitted to the intensive care unit (ICU)
and patients who continued to have a high fever
48 hours after admission. Inhaled salbutamol was
used to treat 16 patients (29.6%) and inhaled cor-
ticosteroids were used to treat 18 patients
(33.3%). Patients with hydrocarbon pneumonia
who had abnormal radiological findings on their
PA chest X-rays taken at admission were found
to have longer hospital stays. The difference in
admission times between patients who had ab-
normal radiological findings and who had a nor-
mal chest X-ray were statistically meaningful (p
< 0.05) (Table II).

Patients who had abnormal breath sounds at
admission were found to have longer hospital
stays and the difference in admission times be-
tween the patients who had auscultatory findings
and the patients who had normal breath sounds
was statistically significant (p < 0.05) (Table II).
The majority of patients who received inhaled
corticosteroids had abnormal radiological find-
ings on the PA chest X-rays taken at admission.
There was a statistically significant difference in
the number of patients on inhaled corticosteroids
who had abnormal radiological findings at ad-
mission and the number of patients on inhaled
corticosteroids who had normal radiological find-
ings (p < 0.05).
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Table Il. Factors that effect admission time in patients with hydrocarbon pneumonia.

Number (n) Average = standard deviation p value
Auscultatory findings
No 23 33+1.2 0.016
Yes 31 4.6+2.7
Radiological findings
No 26 3112 0.003
Yes 28 49+2.6
Elevated ALT levels
No 52 39+22 0.355
Yes 2 55+0.7
Sex
Male 35 42+24 0.477
Female 19 37+1.7
Inhaled steroids
No 36 32+1.2 0.006
Yes 18 5.5+3.0

ALT: Alanine amino transferase.

Discussion

In children, cough and fever that present
along with tachypnea, intercostal retractions,
rales, rhonchi, decreased breath sounds and, in
severe cases, nasal flaring and cyanosis, suggest
pneumonia’. In our study, 88.9% (51/54) of the
patients had a cough and 81.5% (44/54) had a
fever. On physical examination, 40.7% (22/54)
of the patients had rales, 25.9% (14/54) had
wheezing, 11.1% (6/54) had nasal flaring and
9.3% (5/54) had cyanosis. In our study, we ex-
amined 54 patients diagnosed with hydrocarbon
pneumonia after drinking or inhaling products
containing hydrocarbons. Thirty-five of the pa-
tients were male (64.8%), 19 were female
(35.4%) and the male/female ratio was 1.84:1.
The most common compounds containing hy-
drocarbons are petroleum products. Some house-
hold chemical products contain hydrocarbons
and accidentally or deliberately drinking/breath-
ing in these products results in poisoning. Hy-
drocarbon compounds can be addictive and may
be inhaled by children with substance abuse.

In this study 77.7% of the cases were admitted
between April and August, suggesting that in our
region, people are more likely to have hydrocar-
bon-containing products for household use (for
example, paint) in these months.

Aspiration of high viscosity and less volatile
hydrocarbons can cause exogenous lipoid pneu-
monia which can be chronic and mostly asymp-
tomatic®. Aspiration of low viscosity and

volatile hydrocarbons can cause pseudo-infec-
tious pneumonia’®*.

Based on experiments performed in animals,
it is known that ethyl alcohol and kerosene pene-
trate the alveoli and rapidly reduce the amount
of oxygen in the alveolar air. It is reported that 1
hour after aspiration, progressive bronchiolitis,
alveolar hemorrhage and edema start to form.
After 24 hours, desquamation of type II pneu-
mocytes, fibrinoid leukocytosis and microab-
scess occur and these lesions can be present for
several weeks?.

Grossi et al® found that one week after py-
rofluid aspiration, necrotizing acute fibrinous
pneumonia and necrotizing acute bronchiolitis
were histologically observed in lung tissue.
Burkhardt et al” found inflammation using an
electron microscope in tissue from the cases in
their study and suggested that the inflammation
may be the result of pseudo-infections. The
severity of pulmonary symptoms correlates with
the degree of exposure to hydrocarbons. Clinical
findings are not specific and may manifest as a
fever, cough, dyspnea and gastrointestinal symp-
toms such as vomiting®®. Symptoms such as
cyanosis, hemoptysis, chest pain and/or diarrhea
have also been reported. The diagnosis is easy if
there is a history of hydrocarbon exposure. Hy-
drocarbon pneumonia can be fatal in 1-2% of
cases’. It has been found that hydrocarbon pneu-
monia caused by kerosene tends to be more se-
vere and have a higher mortality rate. Similarly,
in our study, the 1 case (1.8%) that died had in-
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gested kerosene. In a study of hydrogen pneumo-
nia due to kerosene aspiration by Gondoin et al.
(10), the radiological findings included alveolar
consolidation (51%), ground glass appearance
(39%) and alveolar nodules (23%). In our study,
17 of the cases had alveolar consolidation
(31.5%). Radiological regression generally oc-
curred between 2 weeks and 8 months. Pneu-
mothorax and pneumomediastinum are rare com-
plications of hydrocarbon pneumonia.

The treatment of hydrocarbon pneumonia is
aimed at reducing the symptoms®. The use of
steroids and antibiotics for treatment is still
controversial. Experimental and clinical studies
in animals and humans have found different re-
sults and are inconclusive. Some studies sug-
gest that steroid usage reduces inflammation
and the subsequent fibrosis'!. Corticosteroids
may reduce the development of fibrosis'?. How-
ever, it is important to emphasize that steroids
can increase the risk of secondary infections. In
our study, 18 patients (33.3%) with an oxygen
saturation of < 92 who had findings of respira-
tory failure and who were admitted to the ICU
were treated with steroids. The oxygen satura-
tion of 17 patients returned to normal in the
first 24 hours of steroid treatment. Moreover,
none of the patients treated with steroids had a
superinfection.

The use of antibiotics is controversial. Gener-
ally, the prophylactic use of antibiotics for hydro-
carbon pneumonia patients is not recommended
because experimental and clinical studies have
shown that during the acute phase of chemical
pneumonia, the pH environment of the lung
makes bacterial colonization unlikely.

Experimental studies suggest that the cause of
infection is generally due to secondary bacterial
infections that occur after the acute clinical symp-
toms of chemical pneumonia. However, it is diffi-
cult to determine whether the changes that occur
in the early period of these cases are due to an in-
fection or not. Thus, a risk-benefit analysis sug-
gests that antibiotics should generally be adminis-
tered as an early treatment'. Borer and Koelz'
have reported that treatment is vital and that in
cases with complications, the usage of antibiotics
is beneficial. In the literature's, antibiotics are used
in almost all cases whereas steroids are only used
in some of the cases. In our study, 18 patients
(33.3%) were given steroids. Antibiotics were
used in 48 patients (88.9%). The outcomes of us-
ing antibiotics and inhaled steroids in our cases
were generally positive.
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