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Corrosives



What ?

Definition
A substance that causes functional and
histological damage on contact with body 
surfaces.

Agents
Acids

Proton donor

pH ≤ 3

Alkalis
Proton acceptor

pH ≥ 11

Goldfrank’s Toxicologic Emergencies, IX Edition
Bonnici K. Clin Toxicol 2014; 52(9):911-25

Contini S. World J Gastroenterol 2013; 19(25): 3918-3930
Ramasamy K. J Clin Gastroenterol 2003; 37(2):119–124



Who ?

Mowry J. Clin Toxicol 2014; 52, 1032–1283



Belgian Poison Control Center

Data from 01/01/2014 till 30/06/2014

Leeftijdsverdeling

< 1 jaar 1

> 1 ≤ 2 jaar 24

> 2 ≤ 3 jaar 38

Aantal casussen

Januari 72

Februari 93

Data from Geert Verstegen, personal communication

> 2 ≤ 3 jaar 38

> 3 ≤ 4 jaar 22

> 4 ≤ 5 jaar 7

> 5 ≤ 10 jaar 8

> 10 ≤ 14 6

Kind, niet-gepreciseerd 21

Volwassene 501

Eindtotaal 628

Maart 138

April 144

Mei 146

Juni 140

TOTAAL 733



Belgian Poison Control Center

Volwassen slachtoffers

Ongeval in de privésfeer Professionele ongevallen

Base 141 Base 44

Zuur 97 Zuur 44

Hypochloriet 80 Hypochloriet 9

Quaternaire 

ammoniumverbi

ndingen

24

Quaternaire 

ammoniumverbi

ndingen

6

Weg van blootstelling

Absoluut
% t.o.v. 

categorie

Privé-sfeer

Volwassenen 380 100.0

Huid 171 45.0

Ogen 120 31.6

(Per)oraal 81 21.3

Gemengd 5 1.3

Respiratoir 3 0.8
ndingen ndingen

Andere 27 Andere 18

TOTAAL 380 TOTAAL 121

Data from Geert Verstegen, personal communication

Respiratoir 3 0.8

Kinderen 127 100.0

(Per)oraal 63 49.6

Huid 41 32.3

Ogen 19 15.0

Gemengd 4 3.1

Professioneel

Volwassenen 121 100.0

Huid 76 62.8

Ogen 39 32.2

Gemengd 3 2.5

(Per)oraal 3 2.5



Pathophysiology



Mechanism

Neutralization of substance
Release thermal energy (burns)

Chemical effects

Extent of injuryExtent of injury
Duration of contact

Penetration into tissues

Agent
Volume

pH

Concentration

TAR (Titratable acid/alkaline reserve)

Goldfrank’s Toxicologic Emergencies, IX Edition
Bonnici K. Clin Toxicol 2014; 52(9):911-25

Contini S. World J Gastroenterol 2013; 19(25): 3918-3930
Ramasamy K. J Clin Gastroenterol 2003; 37(2):119–124



Esophagus … most long term 
sequelae from caustic ingestion

Bonnici K. Clin Toxicol 2014; 52(9):911-25
Ramasamy K. J Clin Gastroenterol 2003; 37(2):119–124



Pathophysiology
Phases of injury
I. Erythema, edema and inflammation (sec to min)
II. Inflammation - vascular thrombosis (2 – 4 days)

Further necrosis
Sloughing of mucosa

III. Fibroblast proliferation (weeks – months)
Scar formation (decreased secretion)
Strictures
Shortening (functional effects)

Alkali
Deep and progressive damage
Histological: liquefaction necrosis
Oesophageal carcinoma (1000 fold risk)

Acid
Denature enzymatic proteins
Histological: coagulation necrosis (coagulum layer)
Gastric damage (pylorospasm)

Bonnici K. Clin Toxicol 2014; 52(9):911-25
Contini S. World J Gastroenterol 2013; 19(25): 3918-3930
Ramasamy K. J Clin Gastroenterol 2003; 37(2):119–124



Clinical presentation



Symptoms

Pain

Airway problem

Dyspnea

Stridor, hoarsenessStridor, hoarseness

Drooling, dysphagia

Nausea, vomiting

Oropharyngeal burns

Systemic toxicity

Bonnici K. Clin Toxicol 2014; 52(9):911-25
Goldfrank’s Toxicologic Emergencies, IX Edition

Contini S. World J Gastroenterol 2013; 19(25): 3918-3930



Diagnosis



Diagnosis and staging

Radiologic studies

Chest & abdomen : perforation ?

Esophagogastroduedonoscopy

Contini S. World J Gastroenterol 2013; 19(25): 3918-3930
Ramasamy K. J Clin Gastroenterol 2003; 37(2):119–124



Endoscopic classification

Grade O, 1, 2A Excellent prognosis

Grade 2B – 3A Strictures 70 – 100%

Grade 3B Early mortality 65%

Zargar S. Gastrointest Endosc 1991;37:165–9.
Cheng H. BMC Gastroenterology 2008, 8:31

Cabral C. Surg Endosc 2010;26:214–21



Endoscopy or CT ?

Bonnici K. Clin Toxicol 2014; 52(9):911-25



Endoscopy: who and when ?

Review of 35 papers

Asymptomatic patient
Asymptomatic 4 h after oral fluids / food
No endoscopyNo endoscopy
Cave:  children  longer observation

Symptomatic patient
Early endoscopy (12 h)
No evidence more risk after 48 h

Bonnici K. Clin Toxicol 2014; 52(9):911-25



Management



Early management

A (cfr management burn airway)

B

C

Specific treatment

Aim of therapy

Prevent perforation

Avoid progresssive fibrosis and stenosis of the 
esophagus and stomach

Goldfrank’s Toxicologic Emergencies, IXthEdition
Contini S.  World J Gastroenterol 2013; 19(25):3918-3930

Bonnici K. Clin Toxicol 2014; 52(9):911-25



Surgical management

Indications:
Perforation
Full thickness injury

Early surgery decreased morbidity & mortality

Identification challenging

Technique
Inspection
Resection
Repair of perforation
Gastrostomy / enterostomy

Contini S.  World J Gastroenterol 2013; 19(25):3918-3930
Ramasamy K. J Clin Gastroenterol 2003; 37(2):119–124



Emergency esophagectomy

Author Journal/yr Number Technique Survival

Brun BJS 1984 17 Transhiatal stripping 76,5%

Sarfati BJS 1987 44 Transhiatal 45,5%

Gossot J Thorac
Cardiovasc Surg
1987

29 Transhiatal stripping 62%

Hendrickx Acta Chir Belg 
1990

1 Transhiatal stripping 100%

Pruvot Ann Chir 2003 28 Transhiatal stripping / 
exclusion

82%

Dapril Surg Endosc
2007

1 Lap transhiatal 100%

Chou World J Surg
2010

71 Transhiatal 57%

Chirica Ann Surg 2012 268 Transhiatal stripping 76%



Conservative treatment

91 children esophageal strictures

75% alkali

Group A (43 patients)Group A (43 patients)

Immediately

Grade 1 / 2A oral feeding

Grade 2B / 3 1 week enteral feeding (NG) 

Group B (48 patients)

After 6 – 12 weeks

Gun F. Acta Chir Belg 2007; 107: 49-52



Conservative treatment

Gun F. Acta Chir Belg 2007; 107: 49-52



Conservative treatment
Grade 1

No risk for strictures
Normal diet

Grade 2A
Normal diet or interim enteral support (nasogastric)
NG < 15 days ( Risk: long strictures esophagus)NG < 15 days ( Risk: long strictures esophagus)

Grade 2B
Gastrostomy / enterostomy
Avoid food irritation

Grade 3
Will progress to stricture formation
Gastrostomy / enterostomy

Goldfrank’s Toxicologic Emergencies, IXthEdition
Contini S.  World J Gastroenterol 2013; 19(25):3918-3930

Bonnici K. Clin Toxicol 2014; 52(9):911-25
Ramasamy K. J Clin Gastroenterol 2003; 37(2):119–124



Dilutional therapy

In vitro
Water or milk exothermic reaction

Limited effect

In vivo
Limited effect

Humans
Milk or water within seconds / minutes

Cave
Nausea – vomiting

Perforation

Airway

Bonnici K. Clin Toxicol 2014; 52(9):911-25
Ramasamy K. J Clin Gastroenterol 2003; 37(2):119–124

Contini S.  World J Gastroenterol 2013; 19(25):3918-3930



Proton pump inhibitors

Clear rationale

No controlled study

Cakal (2013)Cakal (2013)

13 adults

80 mg IV omeprazole bolus followed by a 72-h 
omeprazole infusion at a rate of 8 mg/h

Contini S.  World J Gastroenterol 2013; 19(25):3918-3930
Cakal B. Dis Esophagus 2013 ; 26 : 22 – 26 .



Steroids

Animal studies

Human data
RCT, 60 children, 18 year

Prednisolone 2 mg/kg, 3 weeksPrednisolone 2 mg/kg, 3 weeks

Steroid group 10/31 strictures

Non-steroid group 11/29 strictures

No use in preventing stricture

Meta-analysis studies 1991 – 2004
Grade II esophageal burns

No benefit in stricture prevention

Anderson  K. N Engl J Med  1990; 323: 637-640
Fulton J. Clin Toxicol 2007; 45:402-8.



Bonnici K. Clin Toxicol 2014; 52(9):911-25
Contini S.  World J Gastroenterol 2013; 19(25):3918-3930
Ramasamy K. J Clin Gastroenterol 2003; 37(2):119–124



Conclusion



Bonnici K. Clin Toxicol 2014; 52(9):911-25



Conclusion

Grade 1 / 2A
Oral feeding
PPI

Grade 2B / 3A
Enteral feeding by nasogastric sondeEnteral feeding by nasogastric sonde
Oral feeding
PPI

Grade 3B
Gastrostomy / enterostomy
TPN
Early surgery



Questions ?


