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SUMMARY

Ingestion of corrosive substances may cause severe to serious injuries of the upper gastrointestinal tract and the poisoning can even result in death.
Acute corrosive intoxications pose a major problem in clinical toxicology since the most commonly affected population are the young with psychic
disorders, suicidal intent and alcohol addiction. The golden standard for determination of the grade and extent of the lesion is esophagogastro-
duodenoscopy performed in the first 12-24 hours following corrosive ingestion. The most common late complications are esophageal stenosis,
gastric stenosis of the antrum and pyloris, and rarely carcinoma of the upper gastrointestinal tract. Treatment of the acute corrosive intoxications
include: neutralization of corrosive agents, antibiotics, anti-secretory therapy, nutritional support, collagen synthesis inhibitors, esophageal dilation

and stent placement, and surgery.
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1. INTRODUCTION

According to the report of the American Association
of Poison Control there are about 200,000 caustic poi-
sonings annually, most frequently with acid and alkaline
agents that are used as cleansing substances in the house-
holds (1, 2). Data about the Republic of Macedonia give
evidence of about 75-80 corrosive poisonings per year,
more frequently found in women and in 95% of the cases
they are with suicidal intent (3). Depending on the de-
gree of post-corrosive injuries, stenosis along the entire
esophagus appears, especially in distal and middle third
of the esophagus, at the level of physiological narrowing
and in the gastric antrum and pylorus (4, 5). The intoxi-
cation may lead to death, more often in the acute phase
although unfavorable outcomes have been described in
all phases of the poisoning. Esophageal carcinoma may
develop as a late complication, which onset has been ob-
served 40-60 years after caustic ingestion (6, 7, 8).

2. CORROSIVE SUBSTANCES

Oral intoxication with corrosive agents occurs by
ingestion of: acids (hydrochloric, acetic, sulfuric, lactic,
oxalic, carbolic), alkalis (sodium and potassium, soaps,
detergents), heavy metal salts (sublimate), formalin, io-
dine tincture and many other chemical substances. Lye
is a general term in the American literature, denoting
strong alkali found in cleansing agents (9, 10).
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2.1. Acids

In our environment the most common abused acid is
hydrochloric acid (more than 50%), which is easily ac-
cessible as a sanitary cleansing agent. It is often used in
countries like India and Taiwan as opposed to the USA
where its abuse is less than 5%. It usually causes gastric
stenosis although cases of esophageal stenosis have also
been described (11). Beside intoxication with hydrochlo-
ric acid, intoxication with sodium hypochlorite has been
observed (NaClO,, about 20% of the total number), which
as a solution or in combination with hydrochloricacid is
used for cleaning sanitary facilities and swimming pools.
It rarely causes severe injuries of the upper gastrointes-
tinal tract. Rarely observed are also severe injuries with
acidic acid (acidum aceticum glaciale-CH,COOH, about
11% of the total number), which is used in the food indus-
try for vegetables conservation and is often abused during
the season of preparing food for winter. There are also
rare poisonings by ingestion of chemical agent in battery
fluids (sulfuric acid - H,SO,), household bleaches (5%
of Na hydrochloride), antirust compounds (oxalic acid),
hydrogen peroxide that is used as a cosmetic agent in a
concentrated form (12).

2.2.Alkalis
Beside acids, corrosive alkalis are also being abused,
such as sodium hydroxide (NaOH) and potassium hy-
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droxide (KOH). Their abuse is more frequent in the USA
and member states of the European Union and they are
found on the trade market as fluids and paste or granu-
lar forms. They have a high Ph value, ranging from 4%
to 54%, and are found as components in the detergents,
soaps, cleansing tablets and cosmetics. They are used in
everyday life for cleaning sanitary surfaces and as drain
openers. These substances may cause severe post-corro-
sive injuries of the upper gastrointestinal tract, including
perforation that often results in death. The most common
complications are esophageal and gastric stenosis, which
are found in greater percentage than in poisonings with
acid substances (13, 14).

2.3.Pathophysiology and pathology

In contact with acids, tissue proteins are transformed
into acid proteins and hemoglobin is transformed into
hematine. The final outcome is the so-called coagula-
tion necrosis.

In contact with alkalis, tissue proteins are transformed
into proteinates and fats into soaps, resulting in penetrat-
ing, that is liquefaction necrosis (15).

Corrosive substances with a Ph of less than 2 or greater
than 12 are highly corrosive and can cause tissue necrosis.
A concentrated solution of sodium hydroxide (22.5% and
30%) in contact with the esophagus can produce perfora-
tion of the esophageal wall, mediastinitis and fatal out-
come for 10 seconds or for 1 second (16). The severity of
the chemical burns that affect the entire gastrointestinal
tract depends on several factors: nature of the corrosive
substance, Ph value, the quantity and concentration in-
gested, duration of exposure and the act of swallowing.
The physical characteristics of the corrosive substances
(fluid or solid form, gel or granules) might influence on
the localization of the post-corrosive injury. Ingestion of
corrosive substance in a solid or gel form causes injuries
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 esopha-
gus and stomach (17).

Few hours after corrosive ingestion, thrombosis of
small vessels appears, producing heat that exacerbates
the injury. These processes in the esophageal wall and
stomach continue in the next several days when bacterial
invasion occurs as well as the so-called inflammatory re-
sponse and development of granulation tissue (18). Con-
sequently, collagen deposition is minor until the second
week after ingestion, and the healing process begins three
weeks after ingestion. Three weeks after ingestion, tissue
fibrosis occurs, resulting in narrowing of esophageal and/
or stomach lumen and stricture formation (19).

The pathologic classification of corrosive injuries of the
upper gastrointestinal tractis similar to the classification
of thermal skin burns. First degree: is characterized by
superficial damage followed by onset of mucous edema
and erythema. The affected mucous layer regenerates in
a few days and usually does not manifest complications
such as scars or stricture formation.

Second degree: is characterized by caustic penetra-
tion through the submucosa into the muscular layer of
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the organ. After one to two weeks, deep ulcerations and
granulation tissue develop on the esophageal or gastric
wall. Additionally fibroblast reaction ensues, production
of collagen tissue that loses its humidity and is subjected
to contraction over a period of several weeks or months.
These processes along with the neighboring injuries
may cause narrowing of the esophageal or stomach lu-
men within the next 8 weeks to 8 months and stricture
or stenosis may appear. Esophageal stenosis most fre-
quently develop at the cricopharyngeal area, at the level
of the aortic arch and tracheal bifurcation and the lower
esophageal sphincter. Most gastric stenosis occur in the
atrium and pylorus.

The third degree is characterized with perforation of
the wall of the esophagus or stomach (20).

3. CLINICAL CHARACTERISTICS

Clinical presentation of corrosive injuries in the upper
gastrointestinal tract depends on the physical state, type
and quantity of the corrosive substance. After caustic in-
gestion patients complain on painful and burning mouth
and throat, retrosternal chest and stomach pains, nausea,
vomiting, often with bloody content. These symptoms
may develop immediately after caustic ingestion, or be
delayed for few hours after ingestion and they may last
days and weeks. Hypersalivation, difficulty in swallow-
ing with edema, ulceration or whitish plaques in the
oral cavity, palatal mucosa and pharynx are common
phenomena (21).

Corrosive substance ingestion in the acute phase may
result in injuries of the larynx and may cause laryngo-
spasm associated with dyspnea, tachypnea, dysphonia
and aphonia. Aspiration of the corrosive substance may
cause endotracheal or bronchial necrosis with medias-
tinitis, often leading to fatal outcome (22).

Local obvious lesions are painful and contact bleeding.
Presence of hoarseness induces laryngeal, epiglottal or
hypopharyngeal complications. High temperature ac-
companied with fever induces perforation and suggests
consultation with a surgeon. The absence of oropharyn-
geal changes does not preclude severe injuries of other
segments of the gastrointestinal tract. In 10% to 30% of
patients with severe esophageal post-corrosive burns
there are no local changes in the oropharynx. One ex-
tensive study reported on 37% of esophageal injuries of
second and third degree in patients who had no apparent
oropharyngeal injuries (33, 34). On the other hand, other
studies showed that 70% of patients with severe oropha-
ryngeal injuries did not have significant esophageal post-
corrosive burns. Therefore, injuries of the orpharynx are
not a reliable indicator for the eventual damage to the
esophagus (24).

Loss of large quantity of liquids and metabolic com-
plications (acidosis) along with renal failure even more
complicate the general condition of the patient. Severe
caustic injuries of the stomach may result in perforation
of its wall and development of acute abdomen, which
requires emergency surgery. These injuries may appear
in the first 48 hours or they may be delayed until the 14
day after corrosive ingestion (25). (Figure 1).
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Figure 1. Patient with severe local post-corrosive injuries

4. POST-CORROSIVE LATE
COMPLICATIONS

Post-corrosive late complications are a major problem
in acute corrosive poisoning and often cause difficulties
in everyday activities of the patients. Sophisticated diag-
nostics and contemporary protocols for treatment have
reduced the percentage of post-corrosive late complica-
tions related to acute corrosive intoxications of the upper
gastrointestinal tract. However, they still pose a serious
medical and social problem, both by their clinical pre-
sentation and therapeutic approach.

The most common late complications are esophageal
strictures and stenosis, gastric stenosis of the antrum and
pyloris, esophageal and stomach cancer (26, 27).

Strictures and stenosis of the esophagus - difficulty
in swallowing and a feeling of pressure behind the sternal
bone are the most common symptoms indicating nar-
rowing of the esophagus. They may appear three weeks
after ingestion of the corrosive substance, in the first three
months or, according to some authors, even after one year
following caustic ingestion. Liquid corrosive substance
ingestion more often initiates stenosis than corrosive

Figure 2. Post-corrosive narrowing of the mid and low part of
the esophagus

Stenosis of antrum and pyloris - onset of symptoms
of full stomach, nausea, vomiting, and weight loss suggest
gastric obstruction. It occurs rarely than esophageal ste-
nosis, often 5 to 6 weeks after the ingestion and, according
to some authors, it may appear even after several years.
It is most frequently found after acid ingestion although

Figure 3. Antropyloric and pyloric post-corrosive gastric
narrowing
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many cases of gastric stenosis have been reported after
alkaline ingestion (Figure 3).

Esophageal and stomach carcinoma - development
of carcinoma might happen 40 to 50 years after ingestion
of the corrosive substance. According to some studies, 3%
of patients with esophageal carcinoma presented with a
history of previous caustic substance ingestion. Most le-
sions occur at the level of the carina. Gastric carcinoma is
avery rare complication after corrosive ingestion (28, 29).

5. MANAGEMENT

Prehospital procedures - gastric lavage, induced
vomiting and activated charcoal are contraindicated
because re-exposure of the esophagus to the corrosive
agent might happen and produce additional injuries.
Milk and water are suggested to be useful in the acute
phase (the first 1-3 hours) but their effectiveness has not
been proven in controlled studies. Milk may compro-
mise urgent esophagogastroduodenoscopy and the heat
produced during the chemical reaction might cause ad-
ditional post-corrosive injuries (30).

Radiologic studies - in the acute phase, a plain ra-
diography of the chest and abdomen may give useful
data about the dimensions of the mediastinum and may
reveal air in the mediastinum or under the diaphragm
suggesting esophageal or gastric perforation. Esophago-
gastroduodenography with gastrographin 25 - 30 days
after corrosive ingestion may give us useful information
about the changes in the dimensions of esophageal and
gastric lumen. Some authors prefer barium sulfate as
less irritant, especially if it is aspirated and it can also
be immediately used after ingestion for monitoring the
development of complications. This procedure is not
suggested in the acute phase except if there is an absolute
contraindication for esophagogastroduodenoscopy or
suspicion of eventual perforation (31, 32).

Esophagogastroduodenoscopy - is a sophisticated
and sovereign method for diagnostic evaluation of acute
corrosive intoxications and lesions of the upper gastroin-
testinal tract. There is a unanimous agreement that the
most optimal timing for esophagogastroduodenoscopy is
the first 12 - 24 hours post-ingestion. Since inflammatory
changes, vascular thrombosis and the healing process
of the post-corrosive injuries begin the 4™ and are most
intensive until the 14™ day, it is suggested to avoid this
diagnostic procedure during this period (33).

Unfortunately, there are still controversial opinions
about the timing, and method of performing this proce-
dure. Some authors suggest that all patients with distinct
symptoms of caustic ingestion have to be subjected to
endoscopy. On the other hand, endoscopy should not
be performed in asymptomatic patients with absence
of oropharyngeal injury, but they should be rather ob-
served for 48 hours in hospital settings. However, the
fact that even 20% of post-corrosive poisonings pose no
signs of oropharyngeal injury as well as the unproved
correlation between the symptomatology and the sever-
ity of post-corrosive injuries advocate a legitimate need,
with no exception, of upper endoscopy in all poisonings
with caustic substances (34). The latest trials suggest an
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eventual urgent upper endoscopy to be carried out after
previous sedation, general anesthesia and endotracheal
intubation of the patient. Hypopharyngeal burns of third
degree are an absolute contraindication for esophago-
gastroduodenoscopy. The most severe complication is
iatrogenic perforation, which fortunately is a very rare
occurrence, however when esophagogastroduodenoscopy
is performed one has always to take precaution. Introduc-
tion of flexible endoscopic tubes has made this invasive
method safer. Esophagogastroduodenoscopy gives us
useful data on the existence of post-corrosive injuries
and if they are documented, then an adequate treatment
has to be initiated as soon as possible (35).

Endoscopic classification of post-corrosive injuries
in the upper gastrointestinal tract is of enormous im-
portance in diagnosis and treatment of acute corrosive
intoxications. Kikendall (36) suggested a classification in
four grades (Table 1).

GRADE I edema and erythema of the mucosa
GRADE Il A: hemorrhage, erosions, blisters, superficial ulcers
GRADE Il B: circumferential lesions

GRADE Il deep grey or brownish-black ulcers

GRADE IV: perforation

Table 1. Kikendall’s classification

Some authors use the classification by Zargar (37)
(Table 2).

GRADE 0: normal mucosa

GRADE I: edema and erythema of the mucosa
GRADE Il A: hemorrhage, erosions, blisters, superficial ulcers
GRADE I B: circumferential lesions
GRADE Il A: focal deep gray or brownish-black ulcers
GRADE Il B: extensive deep gray or brownish-black ulcers
GRADE IV: perforation

Table 2. Zargar’s classification

Endoscopic ultrasound and computerized tomography
are useful procedures in diagnosis that can more precisely
determine the depth of the corrosive injuries.

6. TREATMENT

The aim of the therapy is to prevent perforation and to
avoid progressive fibrosis and stenosis of the esophagus
and stomach. Possible perforation of the esophagus or
stomach can be treated only surgically.

Emergency surgery — Emergency surgical intervention
is indicated in cases of esophageal or gastric perforation
although it is difficult to predict it initially. Patients with
shock, coagulation disorders or acidosis and those who
have ingested a large quantity of corrosive substances
tend to develop severe post-corrosive injuries and lapa-
rotomy and resection of damaged segments may be
beneficial in the treatment of these patients. Total esoph-
agotomy or gastrectomy and placement of gastrostoma or
jejunostoma for artificial nutrition are made. In one ofhis
studies Zargar suggests prompt surgical intervention in

128

patients with severe post-corrosive injuries (grade I1IB),
thus advocating decrease of mortality and morbidity in
these patients. Other authors are against urgent resection
of the esophagus and stomach, explaining that the grade
of the post-corrosive injuries cannot be always precisely
determined (38, 39).

Neutralization of corrosive substances — A large num-
ber of authors think that neutralization is contraindicated
because, in order to be effective, it must be done within
the first hour after ingestion of a caustic agent. Alkalis
can be neutralized with mild vinegar, lemon or orange
juice. Acids can be neutralized with milk, eggs or ant-
acids. Sodium bicarbonate is not reccommended because
it produces carbon dioxide, which increases the risk of
perforation. Some authors think that the heat produced
in the neutralization reaction increases the possibility
of additional injuries of upper gastrointestinal tract.
Emetics are contraindicated because of re-exposition to
the corrosive substance leading to injury exacerbation.
Activated charcoal is also contraindicated (40).

Antibiotics - The use of antibiotics in acute caustic
poisonings is still under debate. Since there is not a suf-
ficient number of controlled studies that would confirm
the need of antibiotic use, many authors do not recom-
mend them in treatment of caustic intoxication. However,
controlled trials in animals have revealed that bacterial
invasion of post-corrosively damaged mucosa and severe
inflammation induce tissue granulation with a resultant
formation of tissue fibrosis. That is why some authors jus-
tify the administration of broad spectrum of antibiotics,
most commonly of the penicillin group (41).

Prevention of strictures — Stricture formation is the
most severe late post-corrosive complication. Earlier
studies have indicated that stricture formation can be
prevented or reduced by steroid use, stenting, use of
nasogastric tube and balanced diet, and retrograde in-
traluminal dilatation.

Corticosteroids — The use of corticosteroids in acute
caustic poisonings continues to be a debatable issue.
Several studies including 361 patients showed 19% of
esophageal and stomach stenosis in patients treated with
corticosteroids and 41% of stenosis in those not receiving
corticotherapy. Dexamethasone of 1 mg/kg/day or pred-
nisolone of 2 mg/kg/day was given to these patients (42).

Some studies did not prove the preventive effect of
corticosteroids in stricture formation but have shown
an increased risk of onset of peritonitis or mediastinitis.
Such multicentric study comprising 572 patients con-
ducted at the same time in several European countries
indicated that corticosteroids have no significant influ-
ence on prevention of post-corrosive stenosis in acute
corrosive poisonings (43).

Nutrition - Extensive damage of the gastrointestinal
tract hinder physiological nutrition in these patients.
Within a short period of time, these patients fell into
a severe general condition due to hypercatabolic state
and negative alkali balance (5). The type of the artificial
nutrition depends on the degree of esophageal or gastric
damage seen by endoscopy.

In patients with I and II A grade of damage, total
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parenteral nutrition in the first 24-48 hours is followed
by liquid diet until the 10" day. Afterwards, food intake
can be in a more liberal regimen.

In patients with II B and III grade of damage the so-
called “esophageal rest” is recommended, that is, the
patient must not take food per os (NPO). During the
“rest”, the patient is fed by nasogastric or nasoenteral
tube, gastrostoma or jejunostoma and parenterally by
peripheral or central vein. Esophageal rest is explained
with the fact that food particles enter the granulocytes
of the esophageal wall and exacerbate the inflammation
(16). Esophageal rest may last until the 10" day after
corrosive ingestion or some authors say until the 15
day, that is, until the first endoscopic control. Intensive
hyperalimentation and esophageal rest may reduce the
percentage of late post-corrosive complications (stenosis
and strictures), although this has not been clearly sup-
ported in controlled trials (44, 45).

Some authors recommend taking liquids (liquid nu-
tritional solutions, milk) 48 hours post- ingestion if the
patient can swallow his/her saliva (Figure 4).

Esophageal dilation - Retrograde intraluminal esoph-
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Figure 4. Our patients with a nasojejunal tube, who were fed
by Eneroport pump

ageal dilation is performed for prevention or dilation of
the already created esophageal narrowing. According to
some authors, it can be done immediately after injury or
15 days after ingestion. The predominant attitude is that
it is safest to start with the esophageal dilation 6 weeks
after ingestion. Then it is performed every 2 to 3 months
in several consecutive time intervals (46).

In spite of the presented positive experiences, this
method is not reccommended by many authors because
it can traumatize the esophagus, can cause bleeding and
esophageal perforation and can increase predisposition
to fibrosis formation (Figure 5).

Sucralfate use — There are subjective reports that the

=

Figure 5. X-ray finding of narrowed mid- and distal esophagus
and dilated proximal esophagus and X-ray finding of
esophagus after retrograde intraluminal dilation

use of sucralfate may decrease the percentage of post-
corrosive stenosis in the upper gastrointestinal tract (47).
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Esophageal stent — In patients with IIB and III grade
of esophageal injuries a specially designed intraluminal
stent under endoscopic guidance may be placed preven-
tively or after onset of stenosis. The limited number of
controlled studies has not given substantial support to
this method (48).

Surgery — Surgical intervention is indicated when
there is a:

o complete stenosis that cannot be treated with

usual conservative methods;

o defect of the esophagus or stomach detected with

X-ray examination;

o fistula formation.

Currently, the stomach, jejunum and colon are the
most commonly used organs to replace the esophagus.
Esophagectomy with colon interposition is the most
frequently applied method in serious esophageal lesions
(49). Gastric transposition is more recommended in chil-
dren although there are data on high mortality rate (5%),
anastomotic leakage (12%) land postoperative dilation
due to onset of strictures (20%) (50).

Prognosis - Prognosis in acute corrosive poisonings
is variable and depends on the degree of esophageal and
gastric injury as well as on the general health condition of
the patient. The highest mortality rate has been recorded
as a result of perforation and mediastinitis.

6.1. Expert commentary

Acute corrosive poisonings are a serious social-medi-
calissue, both from the sense of clinical presentation and
the therapeutical approach as well.

Such poisonings cause severe chemical injuries of the
upper gastrointestinal tract, most commonly localized
to the esophagus and the stomach, presented as difficult
clinical signs, in which case the clinical investigations
are hard to perform, so the treatment and the outcome
are often uncertain.

They are most commonly seen in the population at
there most productive period of life and they present as
an economical burden due to expensive diagnostic and
therapeutical programs, and extended hospitalization.

The care for these cases involves a multidisciplinary
approach, due to the difficult clinical presentation in
the acute period, and the need for extended evaluation,
severe post-corrosive complications and a possibility for
a permanent disability.

6.2.Five-year view

In the next five years, there will be a need for con-
trolled clinical studies, which will look for a new ways of
reducing the high percent of post-corrosive stenosis of the
upper gastrointestinal tract. There is a need to combine
the alternate viewes of therapeutical approaches in acute
corrosive poisonings, especially for the use of: antibiotics,
corticosteroids, high dosage of antisecretory and antacid
drugs, citostatics, perfecting of the modern methods of
artificial nutrition.
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6.3.Key issues

R

In the future corrosive poisonings will remain
a serious social-medical issue, due to the diffi-
cult clinical presentation, expensive diagnostic
protocol, extended hospitalization and possible
permanent disability.

The urgent esophagogastroduodenoscopy re-
mains the most valued standard tool in diagnosis
and prognosis of the acute corrosive poisonings.
The presence or absence of subjective difficulties
and symptoms, local and objective clinical signs,
can not be a conformation of presence or absence
of the poisoning or eventual post-corrosive le-
sions.

The use of corticosteroids is controversial as
therapy. Some authors are in a conflict of using
antibiotics and even antisecretory drugs.

Of great importance, during the treatment, are
the appropriate nutrition of the patients and
maintaining of their nutritional status.
Post-corrosive stenosis are the most common
latent complication, and they still remain a high
percentage.

Asaless common complication, carcinoma of the
upper gastrointestinal tract may appear.

An urgent surgical treatment is needed in cases
with perforations during the acute or chronic
period of the poisoning.

EFERENCES

Bronstein AC, Spyker DA, Cantilena LR, Jr, Green ], Rumack BH, Heard SE.
2006 Annual Report of the American Association of Poison Control Centers’
National Poison Data System (NPDS) Clin Toxicol (Phila). 2007; 45: 815-917.
Litovitz TL, Swartz WK, White S, etal.: 2000 Annual report of the American
Association of Poison Control Centers. Am ] Emerg Med. 2001; 19: 337-395.
Chibishev A, Simonovska N, Shikole A, Post-corrosive injuries of upper
gastrointestinal tract, Prilozi. 2010; 31: 297-316.

Bremholm L, Winkel R, Born P, Suku ML.Acute esophageal necrosis, Ugeskr
Laeger. 2009; 171: 3282-3283

Zwischenberger,Joseph B. Savage C, Bidan A. Surgical Aspects of Esophageal
Disease ; Am ] Respir Crit Care Med. 2002; 8: 1037-1040.

Bozinovska C. Xenotic changes in acute corrosive intoxications. Archives of
Toxicology, Kinetics and Xenobiotic Metabolism. 1998; 3: 115-117.
Kochhar R, Sethy PK, Kochhar S, Nagi B, Gupta NM, Corrosive induced
carcinoma of esophagus: report of three patients and review of literature. J
Gastroenterol Hepatol. 2006; 21: 777-780

Alinejad A. Caustic injury to upper gastrointestinal tract, Shiraz university
of medical sciences, Depertment of internal medicine, Available from: pearl.
sums.ac.ir/semj/vol4/jan2003/causticinj.htm

Ramanasov K, Gumaste VV. Corrosive Ingestion in Adults, Clinical Reviews]
Clin Gastroenterol. 2003; 37: 119-124.

Kardon E. Caustic ingestion, Emergency Medicine Toxicology. [ updated 2010
may ; cited june 2010]. Available from: emedicine.medscape.com

Poley JW, Steyerberg EW. Ingestion of acid and alkaline agents:outcome
and prognostic valve of early upper endoscopy. Gastrointest Endosc. 2004;
60:372-377.

Cibisev A, Nikolova-Todorova Z, Bozinovska C, Petrovski D, Spasovski G
Epidemiology of severe poisonings caused by ingestion of caustic substances.
Prilozi. 2007; 28 : 171-183.

Triadafilopulos George, Caustic esophageal injury in adults, Up To
Date, June,2006. Available from:www.informapharmascience.com. /doi/
abs/10.1080/13880200701585592. Accessed on June,2006

Katzka A, David MD. Caustic Injury to the Esophagus. Current Treatment
Options in Gastroenterology. 2001;1: 59-66.

Christesen HB. Ingestion of caustic agents. Epidemiology, pathogenesis,
course, complications and prognosis. Ugeskr laeger. 1993; 155: 2379-2382..
Schild JA. Caustic ingestion in adult patients. Laryngoscope. 1985; 95:
1199-1201.

Kardon E. Caustic ingestion, com [homepage on the Internet]. Emergency
Medicine Toxicology. [ updated 2010 may ; cited june 2010]. Available from:

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

emedicine.medscape.com.

Zagar SA, Kochhar R, Nagar B, et al. Ingestion of corrosive acid. Gastroen-
terology. 1989; 97: 702.

Thomas MO, Ogunleye EO, Somefun O. Chemical injuries of the oesopha-
gus: aetiopathological issues in Nigeria, Cardiothorac Surg. 2009; 16; 4: 56.
Christesen HB, Diagnostic and treatment of caustic ingestion. Ugeskr Laeger.
1994; 158: 4125-4126.)

Satar S, Topal M, KozaciN, Ingestion of caustic substances by adults: Ameri-
can J Of Therap. 2004; 11: 258-261.

Arévalo-Silva C, Eliashar R, Wohlgelernter J, Elidan J, Gross M. Ingestion
of caustic substances: a 15-year experience Laryngosc. 2006; 116: 1422-1426
Rakhmetov NR, Zhetiomkarimov DS, Surgical treatment of combined
burn strictures of the ezophagus and the stomach: Khirurgia (Mosk). 2003;
11:17-19.

Korolev MP, Fedorov LE, Treatment of patients with combined burn stric-
ture of the esophagus and stomach, Vestn Khir IM IT Grek. 2005; 164: 70-72.
Mamede RC, De Mello Filho FV Treatment of caustic ingestion: an analysis
0f 239 cases..Dis Esophagus. 2002; 15: 210-213.

Atiq M, Kibria RE, Dang S, Patel DH, Ali SA, Beck G, Aduli F.Expert Rev
Corrosive injury to the GI tract in adults: a practical approach.Gastroenterol
Hepatol. 2009; 3: 701-709.

Berthet B, Bernardini D, Lonjon T. Treatmen of caustic stenoses of the upper
digestive tract. Chir (Paris). 1995; 132 : 447-450.

Soderman AC, Personne M, Ingestion of caustic agents-esophagogastroscopy
guides the therapylakartioningen. 2005; 102: 2136-2140

Arévalo-Silva C, Eliashar R, Wohlgelernter J, Elidan J, Gross M. Ingestion of
caustic substances: a 15-year experience. Laryngoscope. 2006; 116: 1422-1426.
Heyerdahl F, Hovda KE, Bjornaas MA, Nore AK, Figueiredo JCP, Ekeberg
O, Jacobsen D. Pre-hospital treatment of acute poisonings in Oslo; BMC
Emerg Med. 2008; 8: 15.

Sarfati E, Gossot D, Assens P, Menagement of caustic ingestion in adults,
2005; 2 :1486-1488.

Chibishev A, Chibisheva B, Bozinovska C, Naumovski J, Oesophageal and
gastric stenoses are common complications after acute oral poisoning with
corrosive agents, Macedonian J of Med. 2005; 51: 139-146.

Poley JW, Steyerberg EW, Ingestion of acid and alkaline agents:outcome
and prognostic valve of early upper endoscopy. Gastrointest Endosc. 2004;
60: 372-327.

Hao-Tsai Cheng, Chi-Liang Cheng, Cheng-Hui Lin, Jui-Hsiang Tang et all.
Caustic ingestion in adults: The role of endoscopic classification in predicting
outcome. BMC Gastroenterol. 2008; 8: 1-7.

Munoz-Bonerand N, Gornet JM, Diagnosticant therapeutic menagement of
digestive caustic burns. Chirug (Paris). 2002; 139: 72-76.

Kikendal JW. Caustic ingestion injuries. Gastroenterol Clin North Am.
1991; 20: 847-857.

Zargar SA, Kuchhar R, Mehta S, et al. The role of fibroptic endoscopy in the
management of corrosive ingestion and modified endoscopic classification
of burns. Gastrointest Endosc. 1991; 37: 165-169.

Dzhafarov ChM, Dzhafarov ECh. Surgical treatment of cicatricial stricture
of the esophagus and stomach after chemical burn Khirurgiia (Mosk).
2007; (1): 25-28.

Abakumov MM, Pinchuk TP, II'iashenko LG. Is antisecretory therapy
of patients with chemical burn of the esophagus mandatory? Khirurgiia
(Mosk). 2007; 1: 20-24.

Peter M, Loeb-Abram M, Eisenstein. Caustic injury to the upper gastroin-
testinal tract. In Sleisenger and fordtran’s gastroincestinal and liver disease.
6th edition W. B. Saunders company. 1998; 335-342.

Munoz-Bonerand N, Gornet JM, Diagnostic ant therapeutic menagement of
digestive caustic burns. ] Chirug (Paris). 2002; 139: 72-76.

Korolev MP, Fedorov LE, Treatment of patients with combined burn stricture
of the esophagus and stomach, Vestn Khir IM II Grek. 2005; 164 : 70-72.
Peclova D. Navratil, Do corticosteroids prevent oesophageal stricture after
corrosive ingestion, Toxicol Rev. 2005; 24: 125-129.

Murioz Botero NA, Pérez Cano AM, Rodriguez Herrera R, Rojas Gomez MP,
Soler Péez FA. Nutrition therapy for adult patients with caustic injuries to
gastrointestinal tract. Nutr Hosp. 2010; 25: 231-237.

Chibishev A. Post-corrosive late complications in esophagus and stomach -
role of the esophageal rest. Med Arh. 2010; 64: 320-323.

Kochhar R, Kochhar S. Endoscopic balloon dilation for benign gastric outlet
obstruction in adults. World ] Gastrointest Endosc. 2010; 2: 29-35.

Temir ZG, Karkiner A,Karaca J, The effecriveness of sucralfate against st-
icture formation in expirimental corrosive esophageal burns, Surg Todey.
2005; 35: 617-622

Brankov O, Severe combined corrosions of the esophageal and stomach-
diagnostic and treatment: Khirurgia (Sofia). 2003; 59: 7-10.

Chirica M, de Chaisemartin C, Goasguen N, Munoz-Bongrand N, Zohar
S, Cattan P, Brette MD, Sarfati E. Colopharyngoplasty for the treatment of
severe pharyngoesophageal caustic injuries: an audit of 58 patients. Ann
Surg. 2007; 246: 721-727.

Cotton P, Munoz-Bongrand-N, Berney T, Halimi B, Sarfati E, Celeriver
M. Extensive abdominal surgery after caustic ingestion. Ann surg. 2000;
231:519-523.

Review ¢ Mat Soc Med. 2012 Jun; 24(2): 125-130



