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Abstract 
Objective : To evaluate the differences between treatment of patients with grade 2b or 

grade 3 gastric injuries. 
Setting : A University Hospital. 
Design : Retrospective review. 
Patients : Thirty patients who ingested caustic agents over a 5 year period were examined 

by endoscope within 48 hours of injury. 
Result : Twenty one patients ingested strong acid or alkali. Among these patients, five 

had grade 2b, and two had grade 3 injuries. In both cases of grade 3 injuries, extensive surgical 
approach was initially performed, then delayed jejunal and colonic interpositions were done. On the 
other hand, one 2b patient had exploratory laparotomy, while others were treated conservatively. 
All 2b patients had satisfactory conditions during the initial follow-ups. Three patients were healthy 
during the 11, 16, and 44 months follow-up, one developed chronic gastritis at 5 months and one 
patient failed to follow-up. 

Conclusion : Early and aggressive extensive removal of necrotic tissue is necessary and 
can certainly increase the survival. There is on going controversy in the management of injuries less 
than grade 3. Grade 2b gastric injury patients can be managed conservatively. 
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The severity of corrosive injuries depends 
mainly on the pH, the concentration, amount and 
duration of ingestionO). While other factors, which 
have been shown to correlate with the extent of 
injury are the following: an empty stomach, vomiting 
and antidotes{2,3). In Asia, acid ingestion occurs 
more commonly than in Western countries(2,4-6). 
It is unclear as to why this method of attempted 
suicide is prefered in Asia, but these chemicals are 
readily availble. In Thailand, most of the common 
household cleaning agents are acid. In India, hydro­
chloric and sulfuric acid are easily accessible over 
the counter(2,5). 

Strong acids contain an offensive odor, and 
taste both sour and bitter. It induces extreme pain 
in the lips and oral cavity when ingested. Strong 
acids are known to produce coagulation necrosis and 
eschar formation. Injury to the esophagus has usually 
been found to be less severe than that of the stomach 
because of the squamous epithelium's greater resis­
tance to trauma, and the liquid's rapid transit time 
through the esophagus(2,7-11 ). In contrast to acid, 
strong alkali will usually cause more extensive 
damage. Commercial cleaners contain: powdered lye, 
100 per cent of sodium hydroxide, potassium hydro­
xide, liquid sodium hydroxide, or as seen in liquid 
Drano (2-10% sodium hydroxide) (Bristol Company) 
{2,11 ). Strong alkali produces severe liquefaction 
necrosis and thermal bums that penetrate through 
the intestinal wall(2-8,11,12). Pyloric spasms causes 
lye to move to and fro in the stomach03). Occasio­
nally the esophagus may be spared(2), but most 
patients end up having severe esophageal and gastric 
injuriesO). Saponification progresses to cellular 
necrosis within a few days, mucosal sloughing and 
deep ulceration occurs during the first week. After 
3 weeks, stricture formation and cicatrization cause 
obstruction of the gastrointestinal tract. Esophagus 

and gastric cicatrization, hourglass deformity and 
linitis plastica are known to be late complications in 
grade 2b and 3 injuriesO). 

Because of the pathophysiologic difference 
between acid and alkali04), mixing of strong alkali 
and gastric juice initiates a powerful chemical reaction, 
which produces heat from the hydration reaction05). 
Alkali ingestion injuries of grade 2b have a signi­
ficantly worse progressive nature(3). Exploratory 
laparotomy should be considered as the treatment of 
choice03.15). It is difficult to assess the degree of 
injury from only endoscopic findings. Several sur­
geons advocate laparotomy in cases of second or third 
degree bums and adequate assessment may require 
thoracotomy05-19). Due to the various kinds of 
management options, the author studied the diffe­
rences in treatment of patients with grade 2b and 3 
injuries. 

PATIENTS AND METHOD 
A retrospective study at Thammasart 

University Hospital was performed. During the in­
clusion period of 5 years, from January 1996 to 
May 2001, 42 patients who ingested caustics were 
admitted. From this group, 30 patients were assessed 
by flexible endoscope within 48 hours after inges­
tion. Modification of endoscopic classification by 
Zargar was used(20). (Table I) 

RESULT 
Thirty patients who were examined by endo­

scope, consisted of 24 women, 5 men and one child. 
The mean age was 27 years (16-37 years) for males, 
21.6 years (15-30 years) for females and a 14 year 
old child. Five patients were suicidal, two had acci­
dental ingestions and the last was diagnosed with 
adjustment reaction disorder. 

Table 1. Endosopic grade of esophagus and stomach injuries. 

Grade Endoscopic Findings 

0 Normal examination 
Edema and hyperemia of the mucosa 

2a Friability, hemorrhages, erosions, blisters, whitish membrane, exudates and superficial ulceration 
2b Degree 2a plus deep discrete or circumferential ulceration 
3 Multiple ulcerations and areas of necrosis 

• From : Zargar SA, Kochhar R. The role of fiberoptic endoscopy in the management of corrosive ingestion and 
modified endoscopic classification of burns. Gastroint Endos 1991, 37: 165-9. 
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Twenty patients ingested strong acid and 
one ingested strong alkali. Two patients had grade 3 
injuries and five others had grade 2b injuries of the 
gastric antrum. (Table 2) 

The first patient ingested about 500 mi. of 
toilet cleaner which contained 13 per cent of HCl 
w/w. Her physical exam and X-rays revealed gene­
ralized peritonitis and intra-abdominal free air. Endo­
scopic findings showed third degree bums at the 
lower esophagus and stomach. Esophago-gastrec­
tomy was performed. Six months later, a Roux-en-Y 
esophago-jejunostomy was done. The second patient 
ingested strong alkali (Drano). Drooling, hoarseness 
and stridor were noted during the physical exami­
nation. Endoscopic findings showed grade 3 injury 
of the esophagus and stomach. Because of severe 
necrosis, esophago-gastrectomy and pacreatico-duo­
denostomy were done. Five months later, colonic 
interposition was performed. 

All 5 patients who had grade 2b injuries 
ingested strong acid. In all of these patients injury 
was contained in the gastric antrum. Only one patient 
underwent laparoscopic exploration. Patients in this 
group did not have early complications. Three 
patients were found to be healthy at 11 months after 
ingestion. One patient, however, developed chronic 
active gastritis 5 months post ingestion. One patient 
failed to follow-up. Nevertheless, he only had mild 
symptoms of dysphagia and epigastric pain before 
he was discharged. 

DISCUSSION 
Corrosive ingestion is not uncommon. 

Accidental ingestion occurs more often in children 
compared to adults, but the amount of substance 
ingested is usually smaller. The suicidal patients in 
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this study ingested large amounts and the injuries 
were severe especially in cases of lye ingestion. 
Crain suggested that a combination of at least two 
of these specific signs and symptoms : vomiting, 
drooling, and stridor would have predictive power 
to various esophageal injuries(21). The author found 
that significant drooling can predict severe esopha­
geal injury, but the absence of drooling does not rule 
out this degree of severity. Many clinical findings 
such as: vomiting, dysphagia, excessive salivation, 
abdominal pain, injuries of esophageal zone and 
vocal cord or combination of these reliably indicated 
esophageal injuries(5,21,22). Both grade 3 injury 
patients had hoarseness and stridor, they had severe 
bum at the epiglottis and larynx. These signs were 
not found in the grade 2b patients. However, it was 
found that early endoscopic evaluation within 48 
hours was important to determine severity and pre­
dict prognosis08). 

Only one of five patients in grade 2b was 
treated by exploratory laparotomy due to severe pain 
and guarding in the epigastric region, others were 
conservatively managed. Excluding the one patient 
who failed to follow-up, the other four patients were 
healthy and free of symptoms for 11 - 44 months. 
Evidence suggests that grade 2b injuries can be 
managed selectively. The authors do not have expe­
rience with esophageal stents, through gastrostomy 
as suggested by Estera, who had optimistic expe­
rience with the treatment of second degree and non 
extensive third degree esophageal bums05). In addi­
tion, early bougienage and stent to avoid stricture 
development are still controversialCl ,4, 7,12,23 ). 

Third degree bums have a significantly 
worse progressive nature. Early extensive resection 
of necrotic tissue is necessary(3,14,24). Conserva-

Table 2. Clinical data in 7 patients which have grade 2b or 3 injuries. 

Cases Age Sex Strong Endoscopic Treatment Early Result 
caustic agent grade 

26 F HCl 3 Esophago-gastrectomy Laryngeal stricture (tracheostomy I mo 
and jejunal interposition 6 mo later) 

2 23 M NaOH 3 Esophago-gastrectomy Jejunostomy tube feeding (5 mo follow-up 
Pancreatico-duodenectomy, then colonic interposition) 

3 19 F HCl 2b Explore laparotomy Healthy (11 mo follow-up) 
4 18 M HCl 2b Conservative Healthy (16 mo follow-up) 
5 27 F HCI 2b Conservative Healthy (44 mo follow-up) 
6 28 F HCI 2b Conservative Chronic active gastritis (5 mo later) 
7 20 F HCl 2b Conservative Loss to follow-up (mild dysphagia 

and epigastric pain when discharge) 
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tive procedures with second-look operations are not 
recommended04, 17,24). The author has performed 
aggressive removal of dead tissue in both cases of 
third degree burns, with jejunal and colonic inter­
position done afterwards. They resulted in compli­
cations of hoarseness and aspiration. Permanent 
tracheostomy was necessary in one patient. 

In conclusion, in high risk suicidal patients 
with large amount of alkali ingestion, the author 
believes that an aggressive approach and early 

adequate resection of all suspicious necrotic tissue 
or organs will result in the best prognosis. Selective 
management may be sufficient for patients with grade 
2b acid injuries. Emergency exploratory laparotomy 
is definitely indicated in all grade 3 injuries. 
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