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Abstract 

Background: The accidental ingestion of various chemicals especially the hydrocarbons are seen worldwide in the 

paediatric population. Inspite of all awareness programmes in the community hydrocarbons especially petrol, diesel, 

turpentine and kerosene are always in the reach of children. The side effects and clinical spectrum is alarming after 

ingestion. So it is vital to prevent hydrocarbon ingestion. Objective: To understand the clinical profile of accidental 

ingestion of hydrocarbons (AIH) in children, assess the radiological changes and treatment. Materials and Methods: 

The retrospective study was conducted analysing the hospital records of children hospitalized between January 1
st
 2010 

and December 31
st
 2015 with accidental poisoning due to various causes in the paediatric intensive care unit (PICU) with 

special reference to AIH. A standard proforma included age, sex of the children, types of poisoning agents including 

hydrocarbons (HC), clinical presentations and treatment given. Results: In the PICU out of a total of 5806 patients 

admitted, 401 (6.9%) were due to acute poisoning. Among them AIH was noted in 118 (29.4%) patients. These children 

were admitted initially in the PICU stabilized and there was no mortality following AIH during the period of study. 

Conclusion: AIH is a common cause of poisoning in children. The main reason is the easy availability in the house itself 

due to various reasons. The morbidity and mortality can be prevented by education of the society especially the care 

takers of the children in the community. 
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Introduction 

Accidental ingestion of poisons in children is a problem 

in the developing as well as the developed countries [1]. 

Accidental ingestion of hydrocarbons (AIH) is very 

common in children [1,2]. There are many reports of 

AIH and are usually following inhalations or ingestion. 

Hydrocarbons (HC) are a large and diverse group of 

substances which are found in the houses itself and 

children are an easy prey to AIH because of their 

inquisitiveness.  

 

In our study HCs such as petrol, diesel, turpentine and 

kerosene were seen to be ingested. HC poisoning 

account for about 5% of all accidental ingestion in 

paediatric population and infants and younger children 

are affected [3]. This study was conducted to 

understand the clinical profile of AIH in children, 

assess the radiological changes and treatment. 
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Materials and Methods 

The retrospective study was conducted analysing the 

hospital records of children hospitalized between 

January 1
st
 2010 and December 31

st
 2015 with 

accidental poisoning due to various causes in the 

paediatric intensive care unit (PICU) of the medical 

college. The medical college is located in the central 

part of Kerala state and caters to a large population 

from surrounding districts. As it is a tertiary level care 

centre the PICU receives many children with various 

diseases and those that present with acute poisoning are 

in large numbers. The cases were analysed with special 

reference to AIH. A standard proforma included age, 

sex of the children, types of poisoning agents including 

HCs, clinical presentation and treatment given. Also a 

proper history of the route of poisoning, time of 

admission of these children after ingestion, socio- 

economic status of the family (according to the 

modified Kuppuswamy scale) and the treatment 

outcome were analysed. Relevant investigations 

including complete hemogram, chest x ray were done in 
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these cases with AIH. Blood gas analysis was also done 

in hypoxic patients following AIH. Inclusion criteria of 

the study were children with definite history of AIH 

especially HCs such as petrol, diesel, turpentine and 

kerosene. Children who are having disorders of 

developmental delay such as cerebral palsy, neuro 

degenerative diseases, with encephalopathies and 

neuropathies were excluded. Accidental ingestion with 

other substances apart from HCs was also excluded. 

The study design was approved by Institutional Ethics 

Research Committee. 

Results  

All the children with accidental ingestion of poisons were admitted initially in the PICU of the medical college. In these 

children 401 (6.9%) were due to acute poisoning out of a grand total of 5806 admissions in the PICU. AIH was noted in 

118 (29.4%) of these children. Among the HCs accidental ingestion due to diesel was seen in only 2 (1.7%) children, due 

to petrol in 4 (3.4%), following turpentine ingestion 7 (6%), kerosene 91 (22.7%) and miscellaneous such as cleansing 

solvents and others in 14 (11.9%) children (Table 1). Gender wise distribution revealed that male children were 67.8% 

and females 35.2% in the study of AIH. Among the children with AIH majority 54 (45.8%) were in the age group 

between 2 to 3 years, 4 less than 1 year (3.3%), 35 were 1-2 years (29.7%) , 11 were (9.3%) 3-4 years, 5 cases were 

(4.2%) 4-5 years 2 (1.7%) each in 5-6 years, 6-7 years and 7-8 years and 1 (1.0%) each in 9-10 years, 10-11 years and 

12-13 years (Table 2). 

 

Table 1: Spectrum of accidental ingestion of hydrocarbons. 

Sl. No Hydrocarbons Number of patients  (Total N = 118) % 

1. Diesel 2 1.7 

2.  Petrol 4 3.4 

3. Turpentine 7 6.0 

4. Kerosene 91 22.7 

5. Miscellaneous 14 11.9 

 

 Table 2: Distribution of age. 

SL. No Age (Years) No. of children % 

1. Less than 1 4 3.3 

2. 1 to 2 35 29.7 

3. 2 to 3 54 45.8 

4. 3 to 4 11 9.3 

5. 4 to 5 5 4.2 

6. 5 to 6, 6 to 7, 7 to 8 2 in each group 1.7 in Each group 

7. 8 to 9 - - 

9. 9-10, 10 to11 1 each in group 1.0 in Each group 

10. 11 to12 - - 

11. 12 to13 1 1.0 

Among the HCs accidental ingestion of diesel (AID) was noted in only 2 children (1.7%). Among these children with 

AID both were male children and they were of 1 year and 7 year old age. Among the HCs accidental ingestion of petrol 

(AIP) was noted in 4 (3.4% ). Among these children with AIP 1 child each of 2.5 years, 3 years, 6 years and 9 year old. 

Among the HCs accidental ingestion of turpentine (AIT) was noted in 7 (6 %). Among these children with AIT 2 

children were in 1-2 and 3-4 age group and 1 each in 2-3, 4-5, ands 6-7 age group. No gender predominance were noted 

in children with AIT.  
 

Among the HCs accidental ingestion of other miscellaneous HCs (AIM) were noted in 14 (11.9% ). Among these 

children with AIM majority 5 were in the age group between 2 to 3 years. Among these children with AIM 2 children 

were in 1-2 and 3-4 age group and 1 each in 1-2, 5-6 and 6-7 age groups. 3 were in 3-4 and 2 were in 4-5 age groups. 

Male children with AIM were 61.5% and females 38.5%. Among the HCs accidental ingestion of kerosene (AIK) was 

noted in 91 (22.7% ). Among these children with AIK majority 47 (51.6%) were in the age group between 2 to 3 years. 
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Male children with AIK were 61.5% and females 38.5% . Among the less than 1 year group included an 8 month old, 9 

and 10 month old infants with AIK.  

 

Table-3: Clinical manifestations of accidental ingestion of hydrocarbons.  

SL. No Symptoms % 

1. vomiting and nausea 69.5 

2. Coughing 63.6 

3. Fever 58.0 

4. Tachypnoea 19.5 

5. Grunting 17.8 

6. Restlessness 22.0 

7. Drowsiness 11.9 

8. Cyanosis 1.1 

9. No symptoms 12.7 

The common symptoms children had were vomiting and nausea 82 (69.5% ), coughing 75 (63.6%), fever 68 (58%), 

tachypnoea 23 (19.5% ) , grunting 21(17.8% ), restlessness 26 (22% ) drowsiness 14 (11.9% ), cyanosis in one child and 

there were no symptoms in 15 (12.7%) children (Table 3).The modified kuppuswamy scale was used to assess the 

socioeconomic status and majority of these children were from the lower socio-economic families. The incidence of AIH 

was highest in the months of April 27 (22.9%) especially in the hot summer season in Kerala followed by the months of 

February 17 (14.4% ), May 16 (13.6 % ) and June 14 (11.9% ) in these five year period of study analysing AIH in these 

children. All the patients were admitted to the PICU and all children with AIH were following oral ingestion. Complete 

hemogram done revealed leukocytosis in about 77 % cases. Chest x ray were done in cases with AIH. 19 were normal 

and 99 c-xrays had varying degrees of infiltrations in the lung fields. The infiltrations in the majority were right-sided on 

analysing the c-xrays with varying degrees of lower lobe consolidation were seen more than the upper lobes in the 

cxrays. The sick child who had AIK with delayed presentation had massive consolidation of the right lung. 19 children 

after AIH had normal chest X-rays and were asymptomatic, probably as they had very minimal ingestion of HCs. 

Children with AIT also had only normal to minimal changes in the cxray. Most only required supportive care and these 

children were properly monitored. The clothes of these children contaminated with HCs were immediately removed to 

prevent absorption through skin. The children were given bath with soap and water to decontaminate skin and hair. 

Oxygen inhalation, proper hydration, antipyretics and antiemetics were given for the supportive care. Intravenous 

antibiotics started after the cxray showed infiltrations and consolidation in children with AIH. Gastric lavage was not 

done in any of these children with AIH. There was no mortality in our study. 

Discussion 

Accidental ingestion of poisonous substances and 

increase in the mortality is not only important in 

toxicology but also in the field of paediatrics and has 

been reported in the study in the best institutes of the 

country [1]. The paediatric population is very prone to 

the side effects and they suffer mainly due to their 

inquisitiveness. The incidence of accidental poisoning 

in children ranges from 7-8% [1,2]. AIH is seen in 

children mostly who are younger than 5 years and 

among adolescents, who are more likely to abuse 

volatile HCs. Inhalant abuse with HCs is becoming 

increasingly common among adolescents as well. 

Literature review has shown that approximately 20% of 

students in middle school and high school have abused 

volatile substances especially volatile HCs [3]. The 

study highlights the AIH in the children admitted with 

poisoning in a private medical college in the state  of  

Kerala having tertiary level care.  

 

 

Hydrocarbons are a group of organic substances that are 

primarily composed of carbon and hydrogen molecules 

and are abundant in the nature. Among the HCs the 

most commonly seen are gasoline, petrol, diesel, 

lubricating oil, motor oil, mineral spirits, lighter 

fluid/naphtha, lamp oil, and kerosene [4]. Other 

common and miscellaneous sources of HCs include dry 

cleaning solutions, paint, spot remover, rubber cement 

and solvents. Some of these are volatile such as glue 

and propellants that contain HCs. The HCs can be 

derived from either petroleum or wood. Petroleum 

distillates include petrol, diesel, kerosene, gasoline, and 

naphtha, whereas turpentine and pine oil are obtained 

from wood. All the children with accidental ingestion of 

poisons were admitted initially in the PICU of the 

medical college. In this children 401 (6.9%) were due to 

acute poisoning out of a grand total of 5806 admissions 

in the PICU in the period of five years of the study.  
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In our study AIH was noted in 118 (29.4%) of these 

children. This is in accordance with national and world 

wide studies conducted in children [1-4]. Most of the 

literature review with regards to HC poisoning reports a 

male predominance in the major studies in the 

population and younger age group than 5 years to be 

more susceptible to accidental poisoning [1,2,4,5]. 

 

The toxicity of HC is directly related to their physical 

properties, specifically the viscosity, volatility, surface 

tension, and chemical activity of the side chains in their 

structure. The viscosity is the single most important 

chemical property associated with the aspiration risk 

[6]. HCs with a high volatility can vaporize and 

displace oxygen, which can lead to a transient state of 

hypoxemia.. The various human organ systems that can 

be affected by HCs include the pulmonary, neurologic, 

cardiac, gastrointestinal, hepatic, renal, dermatologic, 

and hematologic systems. The respiratory system is the 

most commonly involved system as in our retrospective 

study also. HC pneumonitis especially after aspiration 

results from a direct toxic affect by the HC on the lung 

parenchyma. The type II pneumocytes are the most 

affected, resulting in decreased production of surfactant. 

This decrease in surfactant, results in alveolar collapse, 

a ventilation-perfusion mismatch, and eventually 

hypoxemia. Hemorrhagic alveolitis that occurs 

subsequently peaks 3 days after ingestion and adds to 

the morbidity. The end result of HC aspiration is 

interstitial inflammation, intra-alveolar hemorrhage and 

edema, hyperemia, bronchial necrosis, and vascular 

necrosis. There are also rare pulmonary complications 

such as the development of a pneumothorax, 

pneumatocele, or bronchopleural fistula [7]. These 

children also can have central nervous system toxicity 

can result from several mechanisms, including direct 

injury to the brain or indirectly as a result of severe 

hypoxia or simple asphyxiation.It manifests as 

restlessness, delirium, stupor, lethargy and sometimes 

coma. Cardiotoxicity due to the side effects of HCs are 

also seen and this happens when the the myocardium 

becomes sensitized to the effects of catecholamines and 

results in, to tachydysrhythmias, syncope or sudden 

death [8]. HCs create a burning sensation as they 

irritating to the gastrointestinal mucosa. Vomiting has 

been reported in up to one third of all HC exposures as 

in our study also.The chlorinated HCs are hepatotoxic 

due to free radical formation unlike the aliphatic HCs in 

our study. The common histopathologic pattern is 

centrilobular (zone III) necrosis. Liver function test 

results can be abnormal within 24 hours after ingestion, 

and clinically apparent jaundice can occur within 48-96 

hours but in our it was not noted as these agents were 

not ingested. Aromatic HC such as toluene can result in 

a distal renal tubular acidosis and anion gap acidosis but 

was not seen in our study. A patient may have chronic 

exposure either via an occupational environment or by 

repeated recreational inhalation. Hemolysis has been 

reported following the AIHs especially this group and 

benzene ingestion can lead to an increased risk of 

aplastic anemia, multiple myeloma, and acute 

myelogenous leukemia [9]. In our study the children 

had involvement of these systems and predominantly 

were having respiratory system involvement. This was 

seen in other studies as well [1-10]. 

 

The study done in 2004 and 2006 identifies AID in 

paediatrics and adult population as well [11,12]. Petrol 

as a cause of AIH was noted in other studies such as in 

a 23 year old adult and in a pregnant woman [13,14]. 

AIT in children is a problem of concern. Turpentine is 

seen as a major cause of ingestion in few studies[3,5]. 

Güzel A and Açıkgöz M. described in 2015 a case of 

AIT in a 9 year old child [15]. Rodricks A and 

Satyanarayana M reported in 2003 a 20-year old boy 

with turpentine-induced chemical pneumonitis that 

evolved into a bronchopleural fistula [16]. Monnet 

P, Thome J. reported poisoning by turpentine oil in a 

23-month-old infant as early as in 1961 [17]. So this 

study is important as it is a common health hazard in 

our society. Among the HCs accidental ingestion of 

other miscellaneous HCs (AIM) were noted in 14 

(11.9%). The miscellaneous HCs were the following 

such as dry cleaning solutions, paint, spot remover, 

rubber cement and solvents. Some of these were 

volatile such as glue and propellants that contain HCs 

as was seen in a major study [18]. There have been 

many reports of AIK from worldwide and it is a 

common health hazard in children [1-10,19,20]. 

 

There are standard recommendations in the approach to 

a case of AIH.In all the cases of suspected AIH, it is 

important to determine the HC ingested, the route of 

ingestion (eg, oral, dermal, inhalational), the time and 

the quantity of HC ingested. In addition, the history 

should include enquiry about co-ingestants, any 

vomiting or coughing prior to admission at the hospital 

and whether any treatment given [21]. The physical 

examination should focus on the emergency triad ie 

about the patient's airway, breathing, and circulation 

(ABCs). The lung is the primary site of most common 

toxicity following HC exposures. The pulmonary 

symptoms (eg, coughing, gagging, choking) usually 

occur within 30 minutes of exposure but often can be 

delayed for several hours. Cutaneous irritation may 

result in erythema, blistering, pain, nasal dermatitis or 

perioral dermatitis (usually with chronic abuse.In our 

study all these symptoms were analysed. All the 
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patients with AIH were admitted to the PICU. The 

causes of HC exposure are mainly accidental and 

especially in children. Due to the bad taste of the HC 

they ingest only small amounts and so they are rescued 

if brought to hospital soon after ingestion. But in grown 

up children they tend to take in large gulps of the HC 

due to thirst in a summer season mistaking for water 

and we had few cases similarly following AIK, AID, 

AID and AIM. Fortunately no mortality was seen in our 

study. Older adolescents take HCs for recreation to be 

in a state of euphoria but was absent in our study. 

Occupational exposure is common in adults. Oral 

ingestion intentionally for a suicide attempt was not 

seen in our study among these children. In our study all 

cases were admitted following ingestion and 

fortrunately there were no intentional poisoning as seen 

in other studies [10, 21]. Majority of these children 

were from the villages and rural areas around the 

medical college in central Kerala who belonged to 

lower socio-economic families.The HCs were kept in 

their houses for many household uses especially 

kerosene, but the others such as diesel and petrol were 

brought to house for the purpose as vehicle fuel. 

Turpentine was used for oiling and painting. The 

miscellaneous group of HCs included cleansing 

solutions and tile stain removers, washing agents. 

Kerosene was routinely used for cooking , heating and 

lighting the house. This was noted in studies by 

Cobaugh DJ et al in 2007 [22 ]. 

 

Complete hemogram done revealed leukocytosis in 

about 77 % cases. The sick child who had AIK with 

delayed presentation had massive consolidation of the 

right lung. 19 children after AIH had normal chest xrays 

and were asymptomatic ,probably as they had very 

minimal ingestion of HCs. Children with AIT also had 

only normal to minimal changes in the chest xray as 

seen in other studies [23,24]. Management for 

hydrocarbon intoxication is largely supportive as is 

mentioned in larger studies [21,25,26]. Most only 

required supportive care and these children were 

properly monitored in our study as well. The clothes of 

these children contaminated with HCs were 

immediately removed to prevent absorption through 

skin. Oxygen inhalation, proper hydration, antipyretics 

and antiemetics were given for the supportive care. 

Intravenous antibiotics started after the cxray showed 

infiltrations and consolidation in children with AIH. 

Gastric lavage was not done in any of these children 

with AIH. Steroids and their role is always highlighted 

in a case of AIH but in many literature review it is not 

having any role [3,4,8,20-23, 25,26]. There was no 

mortality in our study of children with AIH.. As regard 

with the etiological agents involved, sixty two products 

were identified as various causes of acute poisoning. 

AIH was only second to drugs and medicines poisoning 

128 (28.7 % ) in the analysed data. AIH and poisoning 

occurs in poor families where it is used most frequently 

and ignorant parents. As most of the patients were from 

the villages and towns near to the medical college only 

positive aspect was that they did not delay in seeking 

help. Improper storage was the primary reason for 

ingestion. So a culturally appropriate regular home 

visits and educational programmes are needed to better 

prevent ingestion in young children [27]. 

Conclusion 

Accidental childhood HC poisoning is a major health 

hazard. Prevention of AIH includes clearly labeling 

containers that contain HCs and also keep them away 

from paediatric population.Educating parents,teens and 

the community will surely help to prevent AIH and also 

reduce the morbidity due to AIH. 
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