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CAUSTIC INGESTIONS

“Confucius ”, ink on paper, Kano Tanyu, (1602-1674), The Bridgeman Art
Library



“At fifteen, | set my mind upon learning. At thirty | took my stand. At forty | had no
doubts. At fifty I knew the will of heaven. At sixty my ear was attuned. At seventy | follow
all the desires of my heart without breaking any rule.

“...By three methods we may learn wisdom: first, by reflection, which is noblest; second,
by imitation, which is easiest; and third, by experience, which is the most bitter ”

Confucius 6™ Century B.C.E

In the “Spring and Autumn” period of 6™ Century BCE China, the land was wracked by
internecine warfare between rival feudal states, all vying for ultimate control. Confucius,
unable to understand his countrymen’s seemingly endless bloodlust, developed in
response, a political and life philosophy he hoped would bring peace and harmony to the
land.

He was sadly unable to greatly influence the warlords of his day, but he gained immense
respect among the general population and developed a large following that only grew
after his death in 479 B.C.E. Within a few centuries of his death however China’s rulers
did come to respect his philosophies and his teaching would lay the foundations of
Chinese government, philosophy, and social structures which would spread throughout
the neighboring kingdoms of Asia, including Vietnam, Korea and Japan.

Beyond his profound influence on the culture and history of Asia, Confucius’ teachings
has also permeated a powerful fascination into the thinking of Western philosophers. His
principles of learning remain valid even today! When we assess patients with caustic
ingestions we do well to recall Confucius’ three roads to wisdom! One may be tempted by
“imitation”’ of other situations to discharge those with minimal external signs of injury-
but learning by “bitter experience” tells us that this would be a grievous mistake! The
best approach of all will be a careful assessment based on the noblest of all of the ways
of learning - careful evidence based “reflection”. And so to this end the following on
Caustic Ingestions - is presented for careful and learned reflection!



CAUSTIC INGESTIONS

Introduction
Symptomatic caustic ingestion is a time critical emergency.

Caustic (or corrosive) substances may cause severe chemical burns to the upper airway
and gastrointestinal tract.

All ingestions should be considered potentially life threatening.

Death can occur due to upper airway edema and obstruction, or by oesophageal, stomach
or bowel perforation.

Delayed sequelae include severe strictures of the gastrointestinal tract.

Symptomatic patients will require:

° Early endoscopy within 24 hours to assess the severity of injury.
Or
° CT scanning when endoscopy cannot be safely performed.

Those with severe burns will require early serial bougie dilations to prevent esophageal
stricture formation.

In children the presentation is usually accidental smaller ingestions whilst in adults
it is usually deliberate self-harm with larger ingestions.

See also separate document on Button Battery Ingestion (in Toxicology folder).
Classification
Caustic (or corrosive) substances can be:
1. Acids, including:
° Hydrochloric acid
° Sulfuric acid
2. Alkalis, including:
° Sodium hydroxide

° Potassium hydroxide



° Sodium hypochlorite

° Ammonia

3. Other corrosive agents, including:
° Zinc and Mercuric chloride
° Paraquat

° Glyphosate
° Phenols
° Potassium permanganate

The most common substances taken are readily available household items which include:

Hydrochloric acid: Metal cleaners.

Sulfuric acid: Drain cleaners, automotive batteries.

Sodium hydroxide: Detergents, drain and oven cleaners, button batteries.
Sodium hypochlorite: Bleaches and household cleaners.

Ammonia: Metal and jewelry cleaners, anti-rust products.
Toxicology

Acids and Alkalis

In aqueous solutions, hydrogen ions are responsible for tissue injury with acids, whereas
hydroxide ions will be responsible with alkalis.

Acids ingestions:

) Acid ingestions cause tissue injury by coagulation necrosis (desiccation or
denaturation of superficial tissue proteins) with the formation of an eschar or
coagulum.

° This coagulum tends to limit deeper tissue damage.

° Acid ingestions more commonly involve the stomach.

Alkalis ingestions:



Alkaline ingestions cause tissue injury by liquefactive necrosis (saponification of
fats and solubilization of proteins).

Liquefactive necrosis tends to involve the tissues more deeply and is generally
more damaging, than coagulative necrosis.

Alkali ingestions more commonly involve the esophagus.

Degree of injury

The degree of injury caused by a caustic ingestion will depend on:

1.

2.

The volume ingested

The concentration of the agent

Contact time with the tissues.

The pH of the agent:

° An acidic pH of < 2 is likely to cause significant GI ulceration

° An alkali pH of > 11.5 is likely to cause significant Gl ulceration.
Presence or absence of stomach contents.

The exact chemical nature of the caustic substance, (HFI causes very severe
injury)

Liquid preparations of alkalis are more likely to cause oesophageal burns than
powders. *

Complications

Immediate:

Upper airway with oedema and obstruction
Burns to the esophagus or stomach
Hemorrhage

Pneumonitis, if aspiration has occurred.

Intermediate:

Mediastinitis or peritonitis due to perforation



Initially this will be due to a “chemical” inflammation, later secondary bacterial
infection may occur.

Delayed:

Stricture formation. This has the potential to cause severe long term morbidity.

Risk Assessment

Important considerations include:

1.

2.

The absence of lip or oral burns does not exclude a significant injury.

Note also that symptoms may not necessarily be severe for a significant
injury to have occurred.

Severe corrosive injury is especially associated with concentrated:

° Hydrochloric acid (> 60 mls of concentrated solutions is associated with
severe injury and high lethality)

° Sulfuric acid

) Sodium hydroxide solutions and solid preparations.
Airway injury is indicated by

° Stridor

) Dyspnea

° Dysphonia.

Significant gastro-oesophageal injury is indicated by any two of the following:

° Stridor
° Drooling
° \omiting.

Ingestion of < 150 mls of household bleaches of dilute sodium hypochlorite does
not cause significant corrosive injury

Specific corrosive agents may also have severe systemic toxic effects

Examples include:



Glyphosate (see separate document in Toxicology folder)
Mercuric chloride

Paraquat (see separate document in Toxicology folder)
Potassium permanganate

Zinc

Clinical features

1.

Immediate symptoms may include:

° Pain

° Drooling

° Odynophagia (painful swallowing)
° Vomiting

° Abdominal pain

Respiratory distress:

° Laryngeal oedema
° Stridor
° Dyspnea

Esophageal perforation and mediastinitis are associated with:

° Chest pain

° Dyspnea
° Fever
° Subcutaneous emphysema

Perforation of the stomach or small intestine is associated with signs of
peritonism.

) GIT perforation will lead to septic shock and multi-organ failure.



Investigations

The extent of investigation will be related to the index of suspicion for serious injury and
may include:

Blood tests:
1. FBE

2. U&Es/ glucose

3. Lipase
4. Consider coingestion:
° Paracetamol level
° Blood alcohol level
ECG:

For cadiotoxic coingestants

Pain Radiology:

AXR/ CXR for:

1. Mediastinal gas

2. Gas under the diaphragm

3. Aspiration

Endoscopy:

Early endoscopy within 24 hours is essential for all symptomatic patients.

This is to define the extent of injury and to stratify the risk for imminent perforation or
for delayed stricture formation.

The degree of injury can be endocsopically graded as follows:

GRADE FINDINGS

Grade 0 Normal




Grade | Mucosal oedema and hyperaemia

Grade 1A Superficial ulcers, bleeding and exudates.
Grade 11B Deep focal or circumferential ulcers
Grade I11A Focal necrosis

Grade 111B Extensive necrosis

30% of patients with grade I1B or 111 injuries will develop oesophageal strictures.

Grade Il and 111 injuries have been associated with a long term increased risk of
carcinoma.

CT Scanning:
Recently, CT scanning has been advocated as an alternative to endoscopy.
It may however underestimate the severity of injury during the early phase.

CT scanning appears to have lower sensitivity and higher specificity for predicting major
outcomes when compared with endoscopy.

CT scanning is probably best reserved for situations where endoscopy cannot be
performed safely.

CT GRADE FINDINGS
Grade 0 Normal appearance of organs
Grade 1 Oedematous wall thickening

Grade Il Grade | and soft tissue infiltration




Grade 111 Grade Il + air bubbles in organ wall, free mediastinal or
peritoneal air or fluid collection

Management

1. Immediate attention to any ABC issues.
° Aspiration is rare, respiratory distress is usually secondary to upper airway
problems.
2. Do not:
° Induce emesis or perform lavage (which re-exposes the oesophagus to the

caustic agent)
° Give any oral fluids:

Keep the patient nil by mouth until medically cleared or until endoscopy
has been performed

° Give charcoal, it is not effective, there is a risk of vomiting, and most of
the damage has already been done.

° Insert nasogastric tubes.
° Use “neutralizer” agents (exothermic reactions will result in further tissue
damage)
3. Analgesia:
° Give parenteral analgesia as required.
4. Steroids:
° These have not been proven beneficial in the avoidance of stricture

formation, and may increase mortality following Grade Il1 injuries.
5. Antibiotics:
° These are not routinely indicated, unless perforation is suspected.
6. Endoscopy:

) This must be performed on symptomatic patients within 24 hours.




° Further management and disposition will then be determined by the
endoscopic findings.

7. Surgery:

Urgent surgical intervention is required if there is evidence of:

° Full thickness necrosis
° Perforation.
Disposition

Patients who are asymptomatic and tolerating oral fluids at 4 hours post ingestion may
be medically cleared.

All symptomatic patients must remain nil by mouth, given IV fluids, admitted for
ongoing observation and receive endoscopy within 24 hours.
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