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Introduction
Despite efforts to reduce exposure to corrosive household products 

there are still 5,000 new cases of severe caustic material ingestion injuries 
(CMI) in the United States each year. Injury rate in developing countries 
is even higher. This injury can result in the associated morbidity and
mortality is substantial. Only few high quality prospective studies are
available in regard to CMI and many of the current recommendations
regarding treatment are based on experts opinion. In this review we will 
try to highlight the clinical presentation, diagnostic and management
of caustic material ingestion injuries.

Epidemiology, pathophysiology and clinical presentation
Severe immediate and late tissue damage that may progress 

and consequently develop acute and late complications. If managed 
inappropriately Caustic ingestion may result in significant injury to the 
oropharyngeal cavity, larynx, esophagus, and stomach. The majority 
(68%) of cases worldwide are the result of accidental ingestion of 
caustic substances by children. The remainders of cases are adults with 
psychiatric disturbances, attempting suicide, or alcoholics  [1,2]. The 
type and amount of ingested substance and the time of tissue exposure 
determine the severity of injury.

In children damage is frequently and relatively minor due to smaller 
amounts of ingested substance while in adults and especially after suicide 
attempts injury is often more severe. This is due to larger quantities of 
the caustic substance ingested  [3-5]. Injury caused by alkali or acid 
results in a different injury pattern. Alkali causes almost no irritation 
to the oral cavity and therefore larger volumes are swallowed. Alkali 
materials are thicker leading to lengthier exposure causing progressive 
liquefactive necrosis injury. This injury may extend over a course of two 
weeks resulting in thinning of the esophagus lining.

Due to the neutralizing effect of gastric acids and free passage 
through the pylorus limited exposure time of the gastric and duodenal 
mucosa eventually may result in less severe injury. Acids induce pain 
immediately upon contact with oral mucosa. They lack viscosity but 
induce pyloric spasm and are not neutralizing by endogenous gastric 
secretion. Accordingly their transit time through the esophagus is rapid 
and in most cases the damage to the esophagus is limited. On the other 
hand the duration of exposure to the gastric mucosa is extended leading 
to coagulative necrosis.  However based on our experience and that of 
others acid can cause significant damage to the esophagus and alkali 
substances may induce significant injury to the stomach and duodenum 
[6-9]. It seems that "anatomy preference" of caustic material is related 
more on viscosity, amount of the ingested material and exposure time 
to tissue rather than on the agent pH characteristics proper.
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Clinical presentation is highly variable. Patients with minimal 
ingestion may be asymptomatic but others may experience 
oropharyngeal, retrosternal or epigastric pain. Shortness of breath, 
hoarseness and stridor suggest laryngeal injury. Dysphagia, 
odynophagia and excessive salivation are suggestive of esophageal 
damage. Abdominal pain; vomiting and hematemesis may suggest 
gastric damage. Continued pain, peritonitis, tachycardia, persistent 
leukocytosis, acidosis and pleural effusion should raise the suspicion 
of perforation  [10-16]. The most common early and serious acute 
complications are perforation and bleeding. Reported mortality 
approaches 10-20%. Among those sustaining caustic injury in a suicide 
attempt, mortality may approach 75%.

Delayed complications include stricture and fistula formation 
(tracheobronchial, gastro colic or even entero-aortic). Long term risk of 
malignant transformation in the damaged esophagus was also reported. 
The true incidence of post caustic malignancy is unclear [17,18].

Diagnosis and Treatment
Initial evaluation

The initial management should involve careful assessment of the 
extent of injury. It is important to document the type and quantity 
of ingested material. A careful assessment of symptoms and signs is 
paramount. Complaints of dyspnea, dysphagia, excessive salivation, 
hematemesis or hoarseness suggest severe injury. Forty percent of 
patients suffer injury to the upper respiratory tract. Dyspnea, stridor or 
laryngeal edema are signs of significant airway injury. Approximately 
5–15% will need immediate intubation [19,20]. Laboratory tests don't 
always correlate with injury severity but leukocytosis >20,000 WBC/
ml, elevated CRP and pH <7.2 may indicate severe injury  [21-23]. 
Initial chest X-ray may identify pneumoperitoneum, pleural effusion or 
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has a persistent long-term negative impact on survival and functional 
outcome. When there are no clear indications for emergency operation 
conservative management with special attention to selective non- 
surgical management of pleural effusion, fluid collections, abscesses or 
micro perforation using percutaneous drainage or esophageal stent 
is encouraged and may result in better immediate and long terms 
outcome [60,61]. Major resectional surgeries should be avoided unless 
hard evidence exists of tissue necrosis or perforation as a result.

Late complication and treatment

The most common late complication of CMI is gastric outlet 
obstruction and esophageal stricture. Over 90% of patients with grade 3 
injury and about 30-70% of patients with grad 2B will develop esophageal 
stricture. Gastric outlet obstruction has been described in about 60% 
of patients with grade IIB–III injury in the stomach. Strictures usually 
develop within 8 weeks after the ingestion but stricture formation as 
early as 3 weeks after or as late as one year after the caustic material 
ingestion were reported [62,63]. The time of dilatation of the stricture 
play a central role in achieving a good functional outcome.

Endoscopy dilation should be avoided within the early two weeks 
after the injury because of the high risk of perforation. Late management 
is usually associated with marked esophageal wall fibrosis, which makes 
dilatation more complex. Recurrent strictures needing esophageal 
replacement is significantly more common after delayed dilatation. 
Dilatation of a stricture 4-6 weeks after CMI is considered more safe 
and effective. Dilatation of a stricture can be carried out with balloon 
or Bougies dilators. Bougies dilators are considered more reliable than 
balloon dilators in consolidated and fibrotic strictures. Long strictures 
should be treated surgically.

The interval between dilatations is usually 3-4 weeks. Good 
nutritional status is mandatory for successful outcome [64-68]. Late 
reconstructive surgery is carried out only in cases where esophageal 
or gastric dilatation is not possible or dammed hazardous. For 
esophageal stricture, partial or total esophagectomy with gastric pull 
up or colonic interposition should be considered. The native esophagus 
can be left or removed. A 3-30% incidence of esophageal cancer after 
by-pass and the unfeasibility of endoscopic follow-up are arguments 
for favoring removal of the native esophagus in children and young 
adults. Conversely, the doubled mortality rate (11.0%  vs  5.9%) of 
resection  vs  by-pass and the associated inadvertent damage to the 
trachea and laryngeal nerves support a conservative strategy especially 
in adult patients. The surgical treatment for gastric outlet obstruction 
is simple pyloroplasty for moderate strictures and gastrojejunostomy or 
partial gastrectomy for more extensive stricture [69-71].

Conclusion
Caustic material ingestion may posse life threatening injuries. 

Current trends in the evaluation and management of patients 
sustaining CMI suggest a more conservative algorithm. Endoscopic 
evaluation of the depth of injury is still practiced and considered 
hallmark toll of management strategy triage. Tomography according to 
recent experience may replace endoscopy but more controlled studies 
are needed to confirm this paradigm shift. Immediate surgery should 
be reserved only for patients with obvious tissue necrosis, perforation 
or bleeding. Non-operative management for the others will result in 
better early and long term outcomes.We believe that clinical judgment, 
selective use of investigational tools and treatment. The role of CT and 
late outcome of non-operative management should be evaluated in 
multicenter prospective studies.

pneumomediastinum that suggests presence of perforation. The extent 
of injury that results from caustic ingestion is estimated by endoscopy. 
First degree burns involve only the mucosa, with localized redness and 
edema. Second degree burns involve the mucosa and sub- mucosa with 
blister formation. Third degree burns are characterized by a transmural 
process with findings of extensive ulceration and necrosis  [24,25]. 
Traditionally early endoscopy (within 12-24 h following ingestion) is 
the main diagnostic tool to guide the clinician for the need of further 
interventions. The grade of injury based upon careful endoscopic 
assessment appears to closely correlate with urgency for surgical 
intervention and the development of subsequent complications. It seems 
that finding of an IIa or lesser grade burn portended a complication 
free clinical course while grade IIb and III may progress and result 
in the development of late complication. IIIrd degree burns generally 
suggest the need for urgent surgical intervention [26-29]. Despite the 
high correlation of the endoscopic findings to the clinical outcomes 
less than 60% of physicians use the injury grading assessment. It should 
be noted that in 10-30% of adult patients who underwent endoscopy 
and diagnosed with severe burns and therefore subjected to surgery, 
exploration and pathology will reveal only minor injury. These findings 
suggest that endoscopy findings alone may lead to 10-15% unnecessary 
surgical procedures [30-33].  

As result of tissue edema and inflammation, delayed endoscopy 
(>48 h) should be avoided because of increased risk of perforation. Recent 
experience supports the accuracy of CT scan as a diagnostic tool with 
75% sensitivity and 90% specificity in determining injury grade, need 
for surgical intervention and ability to predict complications [34-36]. 
CT scan is noninvasive and may replace endoscopy for triage of patients 
for immediate surgery in some cases. For example in asymptomatic or 
mild symptomatic children in which the risk of significant damage to 
the esophagus or stomach is <2% a routine endoscopy may be avoided 
and CT assessment encouraged  [37,38]. More study is needed to 
determine the role of CT scan in the management algorithm of patients 
suffering CMI.

Initial treatment

Treatment of patients after ingestion of caustic material should 
adhere to basic principles of management of the injured. Air- way 
management is of utmost importance as edema may develop leading to 
difficult intubation. Early intubation should be considered in patients 
with signs and symptoms of upper air- way compromise.

Most patients with significant injury are treated with naso-gastric 
tube. The tube can be inserted during endoscopy. The theoretical 
advantage of this practice is to maintain luminal integrity, minimize 
stricture formation, and provide a continuous route for enteral nutrition 
but there is no true evidence to support it [39-41].

Antibiotics should be used only when infection is suspected or 
when steroid treatment is needed [42-46].

Theoretically steroid administration may reduce collagen formation 
and eventually stricture formation. Clinical trials have failed to prove 
this. In ccurrent clinical practice steroid use is limited to patients with 
established respiratory tract edema [47-56].

Peritonitis and presence of pneumoperitoneum or any other 
clinical or radiological evidence of esophageal or gastric perforation or 
ischemia are indications for immediate surgical intervention. Bleeding 
due to necrosis may develop several days after the initial admission 
and is a late indication for urgent surgical intervention [57-59]. The 
need for emergency surgery in the management of caustic injuries 
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