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Corrosive injury of the upper gastrointestinal tract is a worldwide clinical 
problem, mostly occurring in children. Alkaline agents produce deeper injuries 
whereas acidic agents produce superficial injuries usually. Hoarseness, stridor, 
and respiratory distress indicate airway injury. Dysphagia, odynophagia, and 
drooling of saliva suggest esophageal injury whereas abdominal pain, nausea, 
and vomiting are indicative of stomach injury. X‑rays should be done to rule out 
perforation. Endoscopy is usually recommended in the first 12–48 h although it 
is safe up to 96 h after caustic ingestion. Endoscopy should be performed with 
caution and gentle insufflation. Initial management includes getting intravenous 
access and replacement of fluids. Hyperemia and superficial ulcerations have 
excellent recovery while deeper injuries require total parenteral nutrition or feeding 
jejunostomy. Patients suspected of perforation should be subjected to laparotomy. 
Common complications after corrosive injury are esophageal stricture, gastric outlet 
obstruction, and development of esophageal and gastric carcinoma.
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quantity ingested, so more oropharyngeal and supraglottic 
injuries occur. The liquid alkaline agents are ingested in 
larger amount leading to extensive and circumferential 
esophageal burn.[5] Commercially available acids are 
toilet bowl cleaners (sulfuric acid and hydrochloric acid), 
antirust compounds (hydrochloric acid, oxalic acid, 
and hydrofluoric acid), battery fluid (sulfuric acid), and 
swimming pool cleaner (hydrochloric acid). The acids 
have a pH of <7 and they have a pungent odor and a 
noxious taste, which limit the amount ingested. Acids 
cause coagulation necrosis, which limits the depth of 
injury. Further acids cause less esophageal injuries with 
respect to gastric injuries.[6]

Although alkali ingestion leads to liquefactive necrosis 
and acid ingestion leads to coagulative necrosis, 
concentrated acid or alkali ingestion can lead to similar 
pathological changes. Esophageal injury begins within 
minutes of caustic ingestion, initial tissue injury is marked 

Review Article

Epidemiology

Corrosive injury of the upper gastrointestinal 
tract is a worldwide clinical problem. Eighty 

percent of the corrosive injuries occur in children, 
where it is due to accidental ingestion of the caustic 
agents.[1] Adults usually ingest caustic agent with a 
suicidal intent.[2] Occasionally, ingestion of caustic agent 
is seen in psychiatric or alcoholic patients.[3] In western 
countries, alkaline agent injuries are more common, 
whereas acid injury is more common in developing 
countries due to easy accessibility of agents.[4]

Pathophysiology
Various types of alkali agents are available 
commercially, such as  cleaning  agent (NaOH), drain 
opener (sodium hydroxide), bleaches (hydrogen 
oxide and sodium hypochlorite), and detergent 
(sodium tripolyphosphates).[1] The alkalis have a pH of >7, 
these agents are tasteless and odorless, and therefore, 
larger amount are ingested. Alkalis lead to liquefactive 
necrosis leading to deeper injuries. The alkaline agents 
are also available in solid forms (NaOH) which limits the 
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by necrosis, within the 2nd day, thrombosis of small 
vessels occurs, on the 4th–7th‑day mucosal sloughing, and 
bacterial invasion and fibroblastic migration are main 
findings. After the 2nd week, collagen deposition occurs, 
and by the 3rd‑week, scar retraction starts which leads 
to stricture formation (occurs within weeks to years).[6,7] 

Carcinoma formation occurs after decades of exposure.[1]

Symptoms and Signs
Acute corrosive injuries lead to severe pain of the lips, 
mouth, and throat. Hoarseness, stridor, and respiratory 
distress indicate airway injury. Dysphagia, odynophagia, 
and drooling suggest esophageal injury. Abdominal 
pain, nausea, and vomiting are indicative of stomach 
injury. Varying degree of hematemesis occurs due to 
mucosal injury, but massive hematemesis is generally 
due to aortoesophageal fistula. Severe retrosternal and 
upper back pain suggests esophageal perforation.[8,9] 
Severe abdominal pain with guarding and rigidity of 
the abdomen with rebound tenderness denotes gastric 
perforation.[10‑12] The early signs and symptoms may not 
correlate with severity of tissue injury.[8]

Investigations
Leukocytosis and raised C‑reactive protein indicates 
a severe acute inflammatory response to caustic injury. 
Arterial blood gas analysis alteration occurs with airway 
involvement. Severe electrolyte imbalance seen is due to 
large amount of fluid loss in the third space. Coagulation 
profile is important in bleeding patients. Altered renal 
and liver functions occur in response to hypotension and 
systemic infection.[13,14]

Good chest X‑ray helps in detection of pneumothorax, 
pneumomediastinum, and pleural effusion. X‑ray 
abdomen erect and lateral view is helpful in diagnosing 
intraperitoneal air. If perforation is suspected on clinical 
ground, water‑soluble contrast such as hypaque or 
gastrografin is to be used to confirm perforation. If 
there is a high risk of suspicion for perforation and the 
X‑rays are negative, computed tomography (CT) scan 
of the neck, chest, or abdomen with oral contrast should 
be considered. On contrast‑enhanced CT (CECT) scan 
of the thorax, grade 1 shows normal esophageal wall, 
grade 2 has edematous wall, in grade 3, periesophageal 
soft‑tissue infiltration is added to grade 2 with 
well‑demarcated tissue interface, and grade 4 has grade 3 
changes along with blurring of tissue interface.[15] 
Miniprobe endoscopic ultrasound (EUS) can be used 
safely. When compared with conventional endoscopy, 
there was no difference in predicting the development of 
early complications.[16] However, a study indicated that 
strictures were not formed if the muscle layer was seen 

intact in EUS.[17] Radial EUS is indicated if the proper 
muscle layer is included, treatment response to balloon 
dilatation decreases, or subsequent repeated procedures 
are required.

Endoscopy is contraindicated in hemodynamically 
unstable patients with necrosis around the lip and 
oral cavity, severe laryngopharyngeal edema, severe 
respiratory distress, and suspected perforation. Endoscopy 
is usually recommended in the first 12–48 h although 
it is safe up to 96 h after caustic ingestion. Endoscopy 
should be performed with caution and gentle insufflation. 
Zargar’s modified endoscopic classification of corrosive 
ingestion is useful in grading endoscopic lesions; grade 0 
is normal, grade 1 has mucosal edema and hyperemia, 
grade 2A shows superficial ulcers, grade 2B has deep 
focal and circumferential ulcers, grade 3A shows focal 
necrosis, grade 3B has extensive necrosis, and grade 4 
shows perforation[18] [Figure 1].

Treatment
Initial management includes getting intravenous access 
and replacement of fluids. After stabilization, patients 
should be monitored for identifying acute complications 
and risk for development of long‑term complications. 
Patients with stridor and respiratory distress require 
admission in the intensive care unit. Persistent 
respiratory distress mandates urgent endotracheal 
intubation. In patients with severe supraglottic edema, 
urgent cricothyrotomy or tracheostomy should be 
performed. Patients with clinical and imaging evidence 
of perforation require immediate laparotomy followed 
by esophagectomy, cervical esophagostomy, concomitant 
gastrectomy, and feeding jejunostomy.[19‑22] Patients with 
injuries up to grade 2A have excellent prognosis and can 
be discharged after 24–48 h of observation. Patients with 
grade 2B and 3A injury develop strictures in 70%–100% 
cases. All patients with grade 2B and 3A injuries can be 
managed conservatively; they require nutritional support 
for 6–8 weeks by total parenteral nutrition or feeding 
jejunostomy [Table 1].

The strictures usually develop within 8 weeks in 80% 
of patients but can develop as early as after 3 weeks 
or as late as 1 year after caustic ingestion. Patients 
with grade 3B and 4 have high early mortality rate up 
to 65%.[16,23,24] Patients with grade 4 injury should be 
subjected to surgery. Corticosteroids and nasogastric 
tube insertion are not recommended for stricture 
prevention.[25‑27] However, nasogastric tube can be 
placed endoscopically and has theoretical advantage 
of providing patent route for enteral feeding, maintain 
luminal integrity, and decrease stricture formation.[28,29] 
Antibiotics do not affect scar formation.[30] They are only 
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indicated if there is evidence of infection or as an adjunct 
to the steroid therapy. Endoscopic topical application 
of mitomycin‑C can decrease the number of dilatations 
and cause relief of dysphagia.[31,32] Intraperitoneal 
5‑fluorouracil, antioxidants, and phosphatidylcholine 
inhibitor have been tried without success in preventing 
stricture formation.[32‑34] Intraluminal stents of silicone 
rubber and polytetrafluoroethylene are positioned by 
endoscopy or through laparotomy for 4–6 months;, they 
have been found to be efficacious in 52%–72% but have 
a high migration rate (25%) and require high endoscopy 
skills for placement.[35,36]

All patients after 3–4 weeks of conservative treatment 
for grade 2B injury and above are subjected to barium 
studies for the esophagus and stomach to evaluate the 
length, number, degree of esophageal stricture length, 
shape of gastric outlet stricture, and evaluation of gastric 
body and fundus [Table 2]

Late Complications
Esophageal injuries

All patients with esophageal stricture present with 
dysphagia. The diagnosis is based on barium swallow 
study; wire‑guided endoscopic dilatation with bougies 
is the first‑line treatment.[37] The dilatation should be 
started after 4 weeks of caustic injury. Initial dilatation 
of all strictures is performed under fluoroscopy guidance. 
Dilatation is performed at 1‑week interval; however, tight 
stricture requires twice weekly dilatation in the early 
period. The response to dilatation depends on tightness 
and length of stricture. Recurrence of dysphagia is high 
in the first 6 months after dilatation and then gradually 
decrease with time. Esophageal wall thickness on CECT 

chest is the most sensitive predictor of response to 
dilatation. Intralesional steroid injection inhibits collagen 
synthesis and fibrosis.[25,37] A combination of intralesional 
steroid and dilatation decreases the number of dilatation 
sessions, but a randomized study did not show its 
usefulness.[36,38]

Reconstructive surgery is the last option when the 
dilatations fail, and some complication such as 
perforation has occurred after dilatation. Gastric and 
colon reconstruction are the two most commonly done 
surgical procedures; however, the choice of procedure is 
based on anatomic conditions of patient and the surgeon’s 
experience.[39]

Newer modalities such as biodegradable stents and 
fully covered self‑expandable metal stents are emerging 
alternatives for resistant strictures.[33,34,40]

Table 1: Algorithm of acute and subacute corrosive 
injury management

Table 2: Algorithm of chronic corrosive injury 
management

EBD=Endoscopic balloon dilatation, GOO=Gastric outlet obstruction

Figure 1: Endoscopic pictures of Zargar’s classification 0 to IIIB. 
(a) Zargar Grade 0: Normal mucosa; (b) Zargar Grade I: Edema and 
erythema of the mucosa; (c) Zargar Grade IIA: Hemorrhage, erosions, 
blisters, and superficial ulcers; (d) Zargar Grade IIB: Circumferential 
bleeding ulcers. Exudates; (e) Zargar Grade IIIB: Focal necrosis, deep 
gray, or brownish black ulcers; (f) Zargar Grade IIIB: Extensive necrosis, 
deep gray, or brownish black ulcers
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Esophageal carcinoma

The incidence of esophageal carcinoma is 1000–3000 
folds higher after chronic caustic injury as compared to 
general population. The average time between corrosive 
injury and development of carcinoma is 40 years. The 
local and distant spread is unusual due to lack of blood 
supply in fibrotic area and fibrosis around the esophagus.

Gastric injuries

Severe caustic injury of the stomach causes gastric 
cicatrization which presents as intractable pain, late‑onset 
achlorhydria, gastric outlet obstruction, mucosal 
metaplasia, and development of gastric carcinoma.

Gastric outlet obstruction is less common than 
esophageal stricture; it represents 5% of the overall 
corrosive injuries. Patients present with early satiety, 
abdominal distention, recurrent vomiting, and weight 
loss. Symptomatic patients need hospitalization with fluid 
replacement and correction of electrolytes. These patients 
respond to balloon dilatation to different diameters with 
controlled radial expansion balloon, the size of balloon 
depends on endoscopist’s perception. Patients are 
monitored for 4–6 h after the procedure for perforation 
and bleeding. If the perforation is suspected, a contrast 
study with soluble contrast should be performed. The 
balloon dilatation is repeated every 1–2 weeks till 
adequate dilatation is achieved. Addition of balloon 
dilatation with various procedures such as intralesional 
steroid,[41,42] electrosurgical incision with sphincterotome, 
or needle knife[43,44] has been reported to have some 
benefit. Surgery is the final option for patients presenting 
with refractory gastric outlet obstruction; these patients 
respond to pyloroplasty or bypass procedure such as 
gastrojejunostomy.

Majority of esophageal strictures can be managed 
by endoscopic interventional methods; surgery is the 
only modality of treatment for gastric complications. 
Corrosive injuries continue to result in high morbidity 
and mortality.[45]

Conclusion
Corrosive injury of the upper gastrointestinal tract is a 
common problem with variable clinical presentations. 
Acid injury is more common in developing countries 
like India. The depth of injury is the most important 
determinant of the outcome. Early endoscopy is 
helpful in assessing the extent of injury to plan future 
management of the patient. Nutritional support is given 
by total parenteral nutrition and feeding jejunostomy in 
subacute stage in grade 2B and 3A injuries. Intraluminal 
stents may be effective in the prevention of stricture but 
require endoscopic experience and are costly. Nasogastric 

tube and antibiotics have no role in preventing stricture. 
Role of steroid remains still uncertain in the prevention of 
strictures. Endoscopic dilatation is the treatment of choice 
for esophageal stricture and gastric outlet obstruction. 
Surgery remains the last option for endoscopic failure and 
for patients who develop complications on endoscopic 
dilatation.
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