






1022 Part V Multisystem Problems

Box 36-2 .
_~ Clinical Manifestations.o.f

. .... Hydrocarbon Ingestion

I. Pulmonary dysfunction
Tachypnea, dyspnea, adventitious breath sounds, oxygen
desaturation, cyanosis

2. CNS dysfunction
Euphoria, agitation, restlessness, confusion, seizures, coma

3. Cardiovascular dysfunction
Ventricular dysrhytbmias (tachycardia, fibrillation)

4. Gastrointestinal dysfunction
Oropharyngeal irritation, gastric irritation, vomiting.
hematemesis

5. Hepatic dysfunction
Elevated liver enzymes, hepatomegaly

6. Renal dysfunction
Urine positive for albumin, cells, casts

The ingestion of a hydrocarbon causes irritation of the
mouth, pharynx, and gastric mucosa and is usually followed
by vomiting. Aspiration of these substances, which are lipid
solvents, leads to hydrocarbon pneumonitis within 12 to 24
hours after exposure and is typically accompanied by rapid
development of low-grade fever. 62

Hydrocarbons disrupt surfactant, cause direct injury to
the epithelium and pulmonary capillaries and create bron
chospasm, alveolar instability, and collapse resulting in
atelectasis and pulmonary edema. Symptoms exhibited
include coughing, retractions, grunting, tachypnea, dyspnea,
cyanosis, and severe hypoxia. Physical examination is
characterized by rales on auscultation, rhonchi, wheezing, or
decreased breath sounds. Positive radiographic findings,
such as perihilar densities, basilar pneumonitis, atelectasis,
and consolidation, have been noted as early as 2 hours after
ingestion.63 Other pulmonary complications include pneu
matoceles, emphysema, pleural effusion, pneumothorax,
pneumomediastinum, and pneumopericardium.

Halogenated and aromatic hydrocarbons are well ab
sorbed by the GI tract and pulmonary system. This enables
them to cause direct CNS depression resulting in headache,
dizziness, ataxia, lethargy, changes in mental status, and
seizures. Patients can also exhibit signs of narcosis, inebri
ation, or coma.4

Inhalation of halogenated hydrocarbons has been known
to cause fatal ventricular dysrhythmias resulting from
myocardial sensitization to catecholamines. The pathophys
iologic effect of inhalation of these substances causes
increased ventricular irritability, predisposing the heart to
ventricular fibrillation.

All hydrocarbons produce symptoms of Gr distress
including nausea, vomiting, hematemesis, and diarrhea.
Absorption varies, depending on the type of hydrocarbon.
Aliphatic hydrocarbons have minimal absorption, whereas
alicyclic, aromatic, and halogenated hydrocarbons can have
significant GI absorption.

Halogenated hydrocarbons have been known to produce
centrilobular necrosis. Specific types include carbon tetra-

chloride and chloroform, which induce fatty degeneration of
the liver, resulting in necrosis.64

Many halogenated hydrocarbons that produce hepatic
dysfunction also cause renal tubular acidosis. Damage
occurs directly to the proximal tubule and the loop of Henle
from carbon tetrachloride. This leads to acute renal failure
between I and 7 days after exposure.64

Critical Care Management. Ingestion of hydrocar-
. bons commonly leads to gagging with pulmonary aspi

ration. Aspiration may lead to the rapid development of
chemical pneumonitis and intubation, and mechanical
ventilation is initiated quickly, preferably using a cuffed
endotracheal tube. Once initial stabilization is achieved,
consideration of gastric decontamination is considered.
Gastric emptying remains a controversial recommendation.
Because the majority of hydrocarbons do not cause
systemic toxicity but have significant risk for causing
pulmonary injury, emesis and gastric lavage are not
recommended. When there are no contraindications, gastric
emptying may be helpful for hydrocarbons that have
inherent toxicity, have been ingested with a toxin, or have
been used to stabilize a toxin or when a large volume
of hydrocarbon is ingested. Hydrocarbons that have
inherent toxicity include CHAMP: C--camphor, H
halogenated hydrocarbons, A-aromatic hydrocarbons,
M-hydrocarbons associated with metals, and P
hydrocarbons associated with pesticides65

Children with a history of hydrocarbon ingestion are
monitored for signs of pulmonary aspiration, including
coughing, choking, or gagging and oxygen desaturation on
pulse oximetry. If these signs are present, a chest radiograph
is necessary to evaluate potential parenchymal injury.
Clothes are removed, copious bathing is done, and eye
irrigation performed if necessary to reduce absorption by
other routes.

Admission to the rcu is warranted in children with
severe parenchymal injury and pneumonia. Care of these
patients includes mechanical ventilation and close attention
to maintenance of a patent airway, effecti ve pulmonary
toilet, and routine monitoring of arterial blood gases until
symptoms of respiratory compromise subside. Pulmonary
dysfunction and radiographic changes detem1ine the degree
of mechanical support required in the acute phase of
parenchymal injury. Severe injuries may require the use of
extracorporeal membrane oxygenation.

SUMMARY
Children who have ingested pharmaceutical or nonphar
maceutical toxins are a critical care nursing challenge in
the emergency department and the ICU. The effects of a
toxic ingestion may be systemic, involving many organ
systems. Finely tuned collaboration between nurses, phy
sicians, and poison experts is necessary for a positive
outcome for these patients. Intentional ingestions neces
sitate the involvement of psychiatry. Accidental ingestions
require education and reinforcement by the health care
team for caregivers and children to decrease the probability
of a reoccurrence.
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