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 Background: Acute poisonings with corrosive substances 

cause serious chemical injuries to upper gastrointestinal 

tract, the most common site being the oesophagus and the 

stomach. The degree and extent of damage depends on 

several factors like the type of substance, the morphologic 

form of the agent, the quantity, and the intent. In the acute 

stage, perforation and necrosis may occur.  Injury to UGI 

tract due to ingestion of acidic corrosive substances is 

common in India. Acute corrosive intoxications constitute a 

major problem in clinical toxicology since the most 

commonly affected population are the young with psychic 

disorders, suicidal intent and alcohol addiction. 

Case Report: We report a fatal case of accidental corrosive 

acid ingestion with a brief review of literature. 

Conclusion: Ingestion of a corrosive substance can produce 

severe injury to the gastrointestinal tract and can even result 

in death. Stringent legislation is necessary in developing 

countries to curtail unrestricted access of adults to 

dangerous corrosive chemicals. 
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1. Introduction: 

Ingestion of corrosive substances has 

devastating effects on the upper GIT and 

present major problems in management 

(1). Acute corrosive poisonings appear as 

a result of ingestion of acids, bases, 

oxidants, heavy metal salts and other 

chemical substances. Modern technology 

has enabled synthesis of chemical 

substances with strong corrosive features 

that are often used in everyday life (2). 

Ingestion of corrosive substances either 

accidentally by alcoholics and children or 

intentionally for purpose of suicide is a 

common form of poisoning in India (3, 4). 

Whereas contiguous injury to the 

oesophagus and stomach are common 

following alkali ingestion, the isolated 

injury to the stomach following acid 

ingestion though rare are reported (3). 
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The entry mode of corrosive substances in 

the body is oral (ingestion of a corrosive 

agent), and rarely inhalation (inhalation of 

corrosive vapours) (5). Acid ingestion 

tends to occur less frequently in the 

United States (<5%) but appears to be 

more common in countries like India 

where hydrochloric acid and sulphuric 

acid are easily accessible (3).  Intoxication 

is caused by acids are generally available 

as toilet bowel cleaners (sulphuric, 

hydrochloric), anti rust compounds 

(hydrochloric, oxalic, hydrofluoric), 

battery fluids (sulphuric), and swimming 

pool cleaners (hydrochloric) (6, 7). Beside 

acids, corrosive alkalis are also being 

abused, such as sodium hydroxide 

(NaOH) and potassium hydroxide (KOH). 

They are used in everyday life for 

cleaning sanitary surfaces and as drain 

openers (8-10). 

Corrosive injuries are a source of 

morbidity all over the world, but the 

burden is more in developing countries 

(11, 12). This is because corrosive agents 

are easily available as items of household 

use and are not subject to any regulatory 

control. Human exposure to caustic 

substances is usually due to accidental or 

suicidal injuries. Here a fatal case of 

corrosive acid ingestion was described 

with a brief review of literature. 

 

2. Case Report: 

A 65-year female consumed acid 

accidentally at her home than deceased 

was taken to lady Hardinge medical 

college where she was declared brought 

dead. On autopsy examination   

External examination 
Observations showed excoriation of lips, 

corrosion of mucosa of mouth and tongue. 

Internal findings 
Mucous membrane of oesophagus is 

inflamed and swollen. Mucous membrane 

of stomach is inflamed, oedematous, 

blackened and peppery feel. Peritoneal 

cavity filled with black grumous acidic 

liquid containing mostly altered blood 

from escape of acidic stomach contents 

into peritoneal cavity following 

perforation of stomach. Organs are 

congested. During autopsy samples of 

biologic fluids were taken for 

toxicological examination. On 

Toxicological analyses sulphuric acid was 

detected. 

 

3. Discussion: 

Ingestion of corrosive substances either 

accidentally or intentionally for the 

purpose of suicide is a common form of 

poisoning in India because of easy access 

to acids as they are used as cheap toilet 

cleansers (3, 4) 

Solutions with pH smaller than 2 or 

greater than 12 are highly corrosive and 

can cause severe chemical burns in the 

upper gastrointestinal tract. The most 

serious lesions occur in the oesophagus 

and the stomach since the poison remains 

there a long time (13-16). Agents of 

alkaline pH usually result in oesophageal 

injury, and agents of acid pH often cause 

Fig. 1.  It shows mucosal injury to the 

oesophagus. 

Fig. 2.  It shows mucosal injury to the 

stomach, blackened and peppery. 
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gastric damage. Squamous epithelium 

lining the oesophagus is sensitive to 

alkaline agents; however, alkaline agents 

upon reaching the stomach are rapidly 

neutralized by the gastric acidity of the 

stomach. Conversely, oesophageal 

mucosa is resistant to acid agents, which 

in turn produce severe inflammatory 

changes throughout the gastric wall. 

Corrosive agents regardless of their pH 

acidity can be destructive in some 

instances to both oesophagus and 

stomach.   

Acid induces coagulation necrosis with 

scar formation and this may limit tissue 

penetration, but this does not appear to be 

a major variable in determining the extent 

of injury. Some earlier studies indicated 

that acid preferentially damages the 

stomach (17, 18), recent studies have 

reported extensive damage to the 

oesophagus as well (3). In contact with 

alkalis, tissue proteins are transformed 

into proteinates and fats into soaps, 

resulting in penetrating or liquefaction 

necrosis (19). The pathologic 

classification of caustic injury to the 

oesophagus is similar to classification of 

burns to the skin. The degree of injury 

correlates directly with stricture formation 

and mortality. 

Corrosive injuries are common in 

children, and are mostly accidental in 

general. Due to their curious nature, 

young children tend to explore household 

items which may include corrosive 

cleaning products. They accidentally 

ingest these substances resulting in 

corrosive injuries. This is especially true 

in developing countries where 

overcrowding and insanitary living 

conditions combined with poor regulatory 

control expose children to such chemicals. 

A recent review data on corrosive 

ingestion in children from Sierra Leone 

estimates that most frequently injured 

were children below 5 years of age (80%) 

and more boys were injured than girls 

(70%) (11). In sub-Saharan Africa, 

corrosive ingestion accounts for 0.3% of 

paediatric admissions in the Gambia and 

for 0.5% in Nigeria, thus amounting to 

0.84% of total childhood mortality in 

these countries (11). Death rates, 

especially in underprivileged countries, 

may reach as high as 12% (11). 

The most reported corrosive agent was 

caustic soda, followed by kerosene, 

sodium hypochlorite and other alkaline 

household chemicals. The ingestion of 

acid was more common in India than in 

other countries (20). A large Indian study 

among children showed that corrosive 

ingestion accounts for 7.6% of all cases of 

acute poisoning admitted to a tertiary care 

centre, the leading agents being kerosene, 

drugs and pesticides (21). A multicentric 

study of children showed that corrosive 

poisoning accounted for 1.7%–9.3% of all 

cases of poisoning in various centres in 

India ranking behind kerosene, drug and 

pesticide poisonings (22). 

According to the American Association of 

Poison Control Centres annual report 

2008, corrosive ingestion ranked third 

among causes of poisonings in children, 

with cosmetics and analgesics being the 

first and pesticides the second leading 

cause of poisoning (23). Corrosive 

ingestion accounted for 9.7% of all 

poisonings in children. However, there 

was no mortality among children in 2008 

in the USA as a result of corrosive 

poisoning (23). While Singapore study 

showed that corrosive ingestion was the 

second most common mode of suicide, 

accounting for 27% of all suicidal deaths 

(24). Later, legislation prohibiting over-

the-counter sale of caustic soda was 

enforced, following which there was a 

steady decline in the number and 

proportion of suicidal deaths from 

corrosive ingestion. Although, the cases of 

suicides has steadily increased all over the 

world and people with suicidal intent 

resort to methods other than corrosives. 

The same trend is seen in most developed 

countries. As mentioned previously, of all 

corrosive poisonings in the USA, only 

4.5% were suicidal (23). 

Our case report agree with a study shown 

that mucosal injury to the oesophagus is 
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more serious and grades 3 and 4 injuries 

are more frequently seen in patients who 

attempted suicide as compared with 

accidental ingestion (25). Individual case 

studies (26-28) or studies of small number 

of cases (29, 30) have led to the 

suggestion(1, 28-32) that acids cause 

maximal damage to the stomach and 

relatively minor damage to the 

oesophagus because of rapid transit and 

the great resistance of squamous 

epithelium to acids. Although Zargar et al 

concluded that acid injury of UGI tract is 

a serious condition that effects 

oesophagus and stomach equally and 

results in high mortality and morbidity 

(3). While in present case report gastric 

mucosal injury are more in comparison to 

oesophagus. 

‘Acid licks the oesophagus and bites the 

stomach’ was the dictum in the past. This 

principle has been challenged by many 

authors who have shown that even with 

acid ingestion oesophageal injuries are 

common (33). It is also believed that if the 

injury occurs in a fasting state, gastric 

injuries occur in the antrum whereas if 

they occur in the postprandial state, the 

body of the stomach is affected. The 

largest Indian experience, reported from 

our centre, had 82.6% of 109 injuries 

secondary to acid ingestion (34). 

 

4. Conclusion: 
Ingestion of a corrosive substance 

produces severe injury to the 

gastrointestinal tract and can even result 

in death. Corrosive ingestion is an 

important cause of morbidity in 

developing countries, where a large 

proportion of ingestions are suicidal. 

Parents or adults should be made aware of 

the need to keep household corrosives 

safely away from adults to prevent such 

accidental deaths. Also, stringent 

legislation is necessary in developing 

countries to curtail unrestricted access of 

adults to dangerous corrosive chemicals. 

 

 

 

References 
1. Hughs TB, Kelly MD. Corrosive ingestion 

and the surgeon. J Am Coll Surg. 

l999;18(9):505-22. 

2. Zargar SA, Kochar R, Nagi B. Ingestion of 

corrosive acids: spectrum of injury to 

upper gastrointestinal tract and natural 

history. Gastroenterol. 1989;97:702-707. 

3. Zargar SA, Kochar R, Nagi B. Ingestion of 

strong corrosive alkalis: spectrum of injury 

to upper gastrointestinal tract and natural 

history. Am J Gastroenterol. 1992;87:337-

41. 

4. Chernosov AF, Ognesian AV. Treatment 

of a burn stricture of the oesophagus 

complicated with a fistula, Khirurgia 

(Mosk).2005;4:4–8. 

5. Andreoni B, Biffi R, Padalino P, Marini A, 

Marzona L, Belloli S, Farina ML, Tiberio 

G. Artificial nutrition in the management 

of lesions caused by caustic ingestion. Chir 

Ital. 1994;46(6):42–8. 

6. Deskin Ronald: Caustic ingestion, Dept. of 

Otolaryngology, U TMB, Grand Rounds, 

1995. Available: 

www.utmb.edu/otoref/grnds/.../Aerodigesti

ve-Tract-2001-04.htm 

7. Chibishev A, Chibisheva B, Bozinovska C, 

Naumovski J. Oesophageal and gastric 

stenoses are common complications after 

acute oral poisoning with corrosive agents, 

Macenonian J of Med. 2005;51(1–2):139–

46. 

8. Katzka A, David MD. Caustic Injury to the 

Esophagus Current Treatment Options in 

Gastroenterology. 2001;4:59–6. 

9. Selcuk O, Ibrahim K. Biohemical 

indikators of caustic ingetion and/or 

accompanyng esophageal injury in 

children. 2003;45(1):2-5. 

10.  Contini S, Swarray-Deen A, Scarpignato 

C. Oesophageal corrosive injuries in 

children: A forgotten social and health 

challenge in developing countries. Bull 

World Health Organ. 2009;87:950–4. 

11.  Ramasamy K, Gumaste VV. Corrosive 

ingestion in adults. J Clin Gastroenterol. 

2003;37:119–24. 

12. Zargar SA, Kuchhar R, Mehta S. The role 

of fibroptic endoscopy in the management 

of corrosive ingestion and modified 

endoscopic classification of burns. 

Gastrointest Endosc. 1991;37:165–9 

13.  Gadea V, Petrescu D, Bosman A. Our 

attitude in esophageal and gastric post-



Chand-Meena M et al                                      Accidental Corrosive Acid Intoxication - a Case Report 

112                            International Journal of Medical Toxicology and Forensic Medicine. 2014;4(3) 

caustic lesions; Chirurgia (Bucur); 

2000;95(3):273–7. 

14. Triadafilopulos George, Caustic 

esophageal injury in adults, Up To Date, 

June, 2006. Available http: 

//www.informapharmascience.com/doi/abs

/10.1080/13880200701585592. Accessed 

on June, 2006 

15. Zarkovic S, Busic I, Volic A. Acute states 

in poisoning with corrosive substances; 

Med Arch. 1997;51(1–2 supl 1):43–6. 

16.  Nicosia JF, Thornton JP, Folk FA, et al. 

Surgical management of corrosive gastric 

injuries. Ann Surg. 1974;180:139–43. 

17. Dilwari JB, Sing S, Rao PN, et al. 

Corrosive acid ingestion in man: A clinical 

and endoscopic study. Gut. 1984;25:183–

7. 

18. Bachie RM, Lipman TO. Hepatobiliary 

toxity of total parenteral nutrition in adults. 

Gastroentetoi Clin North Amer. 

1995;(4):1003–25. 

19. Poddar U, Thapa BR. Benign esophageal 

strictures in infants and children: Results 

of Savary-Gilliard bougie dilation in 107 

Indian children. Gastrointest Endosc. 

2001;54:480–4. 

20. Jayashree M, Singhi S. Changing trends 

and predictors of outcome in patients with 

acute poisoning admitted to the intensive 

care. J Trop Pediatr.  2011;57:340–6. 

21. Dutta AK, Seth A, Goyal PK, Aggarwal V, 

Mittal SK, Sharma R, et al. Poisoning in 

children: Indian scenario. Indian J Pediatr 

1998;65:365–701. 

22. Lahoti D, Broor SL. Corrosive injury to 

the upper gastrointestinal tract. Indian J 

Gastroenterol 1993; 12:135–41. 

23. Bronstein AC, Spyker DA, Cantilena LR 

Jr, Green JL, Rumack BH, Giffin SL. 2008 

Annual Report of the American 

Association of Poison Control Centers’ 

National Poison Data System (NPDS): 

26th Annual Report. Clin Toxicol (Phila). 
2009;47:911–1084. 

24. Ting SK, Tan KK. Post mortem survey of 

suicides in Singapore. Singapore Med J. 
1969;10:248–58. 

25. Arévalo-Silva C, Eliashar R, 

Wohlgelernter J, Elidan J, Gross M. 

Ingestion of caustic substances: A 15-year 

experience. Laryngoscope. 
2006;116:1422–6. 

26.  Nicosia JF, Thomton JP, Folk FA, et al. 

Surgical management of conosive gastric 

injuries. Ann Surg 1974;180:139-43. 

27. Chong GC, Beahrs OH, Payne WS. 

Management of corrosive gastritis due to 

ingested acid. Mayo Clin Proc. 

1974;49:861-5. 

28. Maull KL, Scher LA, Greenfield LJ. 

Surgical implications of acid ingestion. 

Surg Gynecol Obstet 1979; 148:895-8. 

29. Marks IN, Bank S, Werbellof L, et al. The 

natural history of conosive gastritis: report 

of five cases. Am J Dig Dis. 1963;509-24. 

30. Dilawari JB, Singh S, Rao PN, et al. 

Corrosive acid ingestion in man - clinical 

and endoscopic study. Gut. 1984;25:183-7. 

31. Chodak GW, Passaro E jr. Acid ingestion, 

need for gastric resection. JAMA. 

1978;230:225-6. 

32. Postlethwait RW. Surgery of the 

esophagus. New York; Appleton- Century-

Crofts. 1979:286-317. 

33. Lahoti D, Broor SL. Corrosive injury to 

the upper gastrointestinal tract. Indian J 

Gastroenterol. 1993;12:135–41. 

34. Ananthakrishnan N, Parthasarathy G, Kate 

V. Chronic corrosive injuries of the 

stomach—a single unit experience of 109 

patients over thirty years. World J Surg. 
2010;34:758–64. 

 


