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Summary. The aim of the study is to present the results of a 3-year clinico-
epidemiological investigation of caustic injury in adults. The study includes 43 pa-
tients with acute corrosive ingestion, hospitalized in the Toxicology Clinic, University 
Hospital “N. I. Pirogov”, Sofi a, Bulgaria, for the period 01.01. 2010–31.12.2012. The 
methods used include: clinical observation and examination, clinical laboratory, im-
aging, and psychiatric methods and tests. 43 patients between the ages of 22 and 
82 with acute corrosive ingestions have been observed. Eleven were male (25.6%) 
and 32 female (74.4%). All ingestions were intentional. Alkaline agents were used 
by all of the patients. The severity of poisonings varied from moderate to extremely 
severe. Different complications were seen in 82% of the cases – severe bleeding, 
perforation, fi stula or/and stricture formation. Two of the patients have undergone 
surgical intervention – coloesophagoplastic – and have recovered completely. The 
motivation in different age groups was also studied. Psychiatric comorbidity occurred 
in patients as depressive and schizoaffective disorder, as well as existential crises. 
Acute corrosive ingestions by alkaline agents cause severe pathology. The severity 
and complex character of the injuries require good coordination between different 
medical specialists. 
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INTRODUCTION 

Corrosives are materials that can attack and chemically destroy exposed 
body tissues. They begin to cause damage as soon as they touch the 
skin, eyes, respiratory tract, and digestive tract. Ingestion of corrosives 

can lead to extensive damage to the gastrointestinal tract and serious systemic fea-
tures that may lead to death. Late complications may include stricture formation, 
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gastric outlet obstruction and oesophageal carcinoma. Acids and alkalis are the two 
primary types of agents most often responsible for caustic exposures. Common ac-
ids include hydrochloric acid, sulfuric acid, nitric acid, chromic acid, acetic acid and 
hydrofl uoric acid. Common bases are ammonium hydroxide, potassium hydroxide 
(caustic potash) and sodium hydroxide (caustic soda). Acid ingestion causes co-
agulation necrosis. In this process, hydrogen (H+) ions desiccate epithelial cells 
producing an eschar. This process leads to edema, erythema, mucosal sloughing, 
ulceration and necrosis of tissues. Alkali ingestion causes liquefaction necrosis. 
This process includes protein dissolution, collagen destruction, fat saponifi cation, 
cell membrane emulsifi cation, submucosal vascular thrombosis and cell death. Both 
acids and alkalis cause fi brosis and cicatrization (stricture formation). The physical 
characteristics of the corrosive substances (fl uid or solid form, gel or granules) might 
infl uence on the localization of the post-corrosive injury [1, 2]. 

The aim of the study is to present the results of a 3-year clinico-epidemiological 
investigation of caustic injury in adults. The authors present the features and sever-
ity of acute intentional self-poisoning by alkaline corrosive agents in the Toxicology 
Clinic, Emergency University Hospital “N. I. Pirogov”, Sofi a, Bulgaria. Attention is 
paid to the motivation of patients for carrying out the suicide attempt by means of 
corrosives agents. 

MATERIAL AND METHODS
The study includes 43 patients with acute corrosive ingestion, hospitalized in 

the Toxicology Clinic for the period 01.01. 2010–31.12.2012. The patients were fol-
lowed-up with regard to general condition, local damage, psychiatric state and com-
plications. The methods used include: clinical observation and examination, clinical 
laboratory, imaging and psychiatric methods and tests. The authors discussed the 
clinical presentation, treatment and management of complications.

RESULTS 
43 patients between the ages of 22 and 82 with acute corrosive ingestions have 

been observed. Eleven were male (25.6%) and 32 female (74.4%). All ingestions 
were intentional. Alkaline agents were used by all of the patients. Clinical presenta-
tion of corrosive injuries in the upper gastrointestinal tract depends on the physical 
state, type and quantity of the corrosive substance. After caustic ingestion all our 
patients complain on painful and burning mouth and throat, retrosternal chest and 
stomach pains, nausea, vomiting, often with bloody content. The symptoms develop 
immediately after caustic ingestion, or few hours after ingestion and they last days 
and weeks. We observed also hypersalivation, diffi culty in swallowing with edema, 
ulceration or whitish plaques in the oral cavity, palatal mucosa and pharynx. 
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The golden standard for determination of the grade and extent of the lesion is 
esophagogastroduodenoscopy, performed in the fi rst 12-24 hours following corrosive in-
gestion. In all patients was carried out esophagogastroduodenoscopy. The severity of 
poisonings varied from moderate to extremely severe (II-III degree on early endoscopic 
examination). Treatment includes parenteral hydration and nutrition, H2-receptor antago-
nists or proton pump inhibitors, steroids, antibiotics, analgesics, spasmolytics, sedatives. 
Different complications were seen in 82% of the cases of our study – severe bleeding, 
perforation, fi stula or/and stricture formation. Two of the patients have undergone surgical 
intervention – coloesophagoplastic  and have recovered completely (Fig. 1, 2, 3, 4, 5, 6). 

 
Fig. 1, 2. Extirpated oesophagus and stomach after postcorrosive damages

Fig. 3, 4, 5, 6. Different consecutive steps of oesophageal replacement with colon interposition
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Through an earnest psychiatric history, an exact mental status, allowing to es-
tablish the depth of mental disorder and implementation of various psychological 
tests as Questionnaire for assessment of suicidal risk; The Hamilton Rating Scale 
for Depression; The Mini Mental State Examination (MMSE), we observe signifi cant 
correlation between severity of intoxication and patient’s motivation. Psychiatric co-
morbidity occurred in patients as depressive and schizoaffective disorder, as well as 
existential crises. The analysis of the suicidal ingestions showed: women more often 
commit suicide by means of corrosives ingestion; the preferred corrosive substance 
is sodium hydroxide; the most frequent reasons for suicidal corrosive ingestions are 
existential crisis and depressive episode, followed by the major depressive episode; 
the patients with existential crisis are at the age 22-60; in the elder patients the 
leading reason for corrosive self-poisonings is depression. In this period of life the 
personality is forced to adapt to various changes different from their lifestyle (e.g. 
compulsory passiveness, loss of social status, fi nancial instability and uncertainty, 
decrease social contacts, loss of friends and relatives, etc.). Thus new models of 
behavior emerge, enabling disadaptation and leading to suicide attempts.

DISCUSSION
Corrosive ingestions are serious medical problem in Bulgaria. The results from 

our study confi rm the data, known from the literature and from the practice of the 
other countries. Ingestion of corrosive substance in a solid or gel form causes inju-
ries at the level of the oropharynx and proximal segment of the esophagus, while 
corrosive liquid substances cause injuries on the middle and distal segments of the 
esophagus and stomach [1, 2]. 

Corrosive substance ingestion in the acute phase may result in injuries of the 
larynx and may cause laryngospasm associated with dyspnea, tachypnea, dyspho-
nia and aphonia. Hypersalivation, diffi culty in swallowing with edema, ulceration or 
whitish plaques in the oral cavity, palatal mucosa and pharynx are common phe-
nomena. Aspiration of the corrosive substance may cause endotracheal or bronchial 
necrosis with mediastinitis, often leading to fatal outcome [3, 4]. 

Endoscopy has been called ‘sine qua non’ for evaluating patients with corro-
sive poisoning. Direct evaluation by endoscopy is useful in grading severity of tis-
sue injury, planning for nutritional support and long-term management of strictures. 
Zargar’s modifi ed endoscopic classifi cation of burns due to corrosive ingestion [5, 6].

They are graded as below:
Grade Description
• 0  Normal mucosa
• 1  Erythema/Hyperemia
• 2a  Superfi cial ulcer/erosion/friability/hemorrhage/exudates
• 2b  Findings in 2a + deep discrete/circumferential ulcers
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• 3a  Scattered necrosis (black/grey discoloration)
• 3b  Extensive/circumferential necrosis of mucosa
Upper gastrointestinal (GI) endoscopy should be done once the patient is he-

modynamically stable and there are no signs of perforation. Urgent surgery is re-
quired in the event of perforation. Patients with Grade 2 and 3 injuries require inten-
sive care [7].

Treatment of corrosive poisoning includes parenteral hydration and nutrition, H2-
receptor antagonists or proton pump inhibitors. Any attempt at gastric emptying or dilu-
tion of compound is contraindicated in corrosive poisoning. Emetics should not be given 
as they increase the risk of mucosal injury and subsequent perforation. Nasogastric tube 
should not be inserted since it may cause esophageal perforation and increase the risk 
of aspiration. Dilution and neutralization of corrosive by nasogastric tube lavage gener-
ates heat and increases the risk of aspiration. Both have no proven benefi t and hence 
are contraindicated. Stricture formation is the most severe late post-corrosive complica-
tion. Stricture can be prevented or reduced by steroid use [8, 9, 10, 11]. 

Tissue destruction from caustic injury increases the risk of infection by enteric 
organisms. That is why some authors justify the administration of broad spectrum of 
antibiotics, most commonly of the penicillin group [14]. 

The complications are a major problem in acute corrosive poisoning. The com-
plications are acute, late and remote. Acute complications are shock, due to hemor-
rhage, vomiting or third-space sequestration; or GI perforation (can cause esopha-
geal leak/rupture and mediastinitis or gastric leak/bleed leading to peritonitis). Late 
complications are strictures or obstruction. Remote complications include carcinoma 
of esophagus. Patients who develop esophageal strictures after alkali consumption 
have high-risk (1,000 times more risk than the general population) for the develop-
ment of squamous cell carcinoma of esophagus. The mean latency period is 40 
years after ingestion and in 84% of the patients the malignancy is located in the area 
of the bifurcation of trachea [3, 4, 13].

Management of complications includes laparotomy, dilatation therapy and sur-
gery. Laparotomy is indicated in patients with: endoscopic or radiologic evidence of 
perforation; severe abdominal rigidity; persistent hypotension; respiratory distress; 
ascites or pleural effusion; pH < 7.2 on arterial blood gas (ABG) analysis. Lapa-
rotomy permits tissue visualization, resection and repair of perforation. Stricture for-
mation begins weeks to months after injury and is the most important consequence 
of corrosive poisoning. Procedures used for prevention and treatment of strictures 
are dilatation therapy and surgery: dilatation therapy is done 3-6 weeks after injury, 
progressively larger bougies are passed over endoscopically placed guide wires for 
dilatation. But, the risk of perforation, aspiration and dysphagia is high. Esophageal 
strictures resistant to dilatation therapy may require surgery that includes resection 
of stricture surgically and esophageal bypass surgery [14, 15, 16, 17].
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CONCLUSION
Acute corrosive ingestions by alkaline agents may cause severe to serious injuries 

of the upper gastrointestinal tract and the poisoning can even result in death. The sever-
ity and complex character of the injuries require good coordination between different 
specialists as toxicologists, oto-rhino-laryngologists, surgeons, psychiatrists and psy-
chologists and a multidisciplinary approach to any patient with acute corrosive ingestion.
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