
therapy should not be in general encouraged, unless in infants and 
toddlers where high and early dosage of corticosteroids could play 
a justified role. Early endoscopic esophageal stenting by removable 
SEMS, or better by biodegradable stents, could play a interesting role 
in well identified patients.
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INTRODUCTION  
The ingestion of caustic substances, both accidental and voluntary, 
determines a complex syndrome, characterized by severe, often 
irreversible, visceral lesions to which, in some cases, can be added 
also systemic effects.
    Mortality in highly compromised patients is still remarkable, 
as well as the functional consequences following the most severe 
injuries.
    In the last decades we first record, quite rightly, a global increased 
sensitivity to the problem which involves on the one hand the social 
and health consciousness and the other, more specifically, the whole 
of technical operators, such as emergency physicians, anaesthetists, 
toxicologists, endoscopists and surgeons.
    At the same time, industry itself is proving to be more in line with 
security policies regarding the identification of caustics, achieved 
through stricter compliance with the marketing rules, so that the 
various products are easily recognizable thanks to adequate signals of 
danger on the label.
    In particular the use of safety containers, made in order to prevent 
easy access by children, has significantly contributed to avoid many 
of the incidental caustications.
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ABSTRACT
The ingestion of caustic substances, both accidental and voluntary, 
determines a complex syndrome, characterized by severe, often ir-
reversible, visceral lesions, with still remarkable mortality in highly 
compromised patients. The most severe esophageal and gastric dam-
age is notoriously related to voluntary and pseudo-voluntary ingestion 
of high amount or concentration of strong acids or alkali compounds. 
More recently “liquitabs”, although not always strictly belonging to 
the caustic category, have been recognized to cause serious damage 
to the oral cavity and esophagus by rapid osmotic dehydration. Today 
the ideal approach to caustic ingestion, especially in case of medium 
or severe damage, should be achieved through the close cooperation 
of a multidisciplinary team: emergency physician, anaesthetist, toxi-
cologist, endoscopist and surgeon. After the first evaluation of symp-
toms and clinical signs, the toxicologic assessment and the radiologi-
cal evaluation, upper digestive endoscopy represents the mainstay of 
the diagnostic and therapeutic strategy. Despite clinical symptoms, 
endoscopy is mandatory in all voluntary and pseudo-voluntary inges-
tions. Endoscopic description of the lesions must be very accurate 
and possibly referred to an international well known endoscopic clas-
sification. Pictures or videos should be encouraged. After endoscopy, 
eventually including EUS, the team has to decide about the need to 
perform surgery (laparotomy or thoraco-laparoscopy) or to establish 
a conservative therapy. In doubtful cases endoscopy can also be short 
term repeated, under anaestesiological control. Steroid treatment, 
at least in the majority of cases, is unpredictable and so that kind of 
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theoretical and deep ulcerations or perforation may rapidly occur.
    Since the esophageal mucosa is more resistant to the acid action, 
the stomach is the main target.

Strong Alkali
Alkali produce fats saponification, with colliquative necrosis, heat 
generation and vascular thrombotic lesions, so that the damage 
involves adjacent tissues. 
    Transmural injuriy with high perforation risk is the pathological 
consequence.
    The esophagus is the main target of alkali ingestion.

Oxidating agents
Although oxidizing agents do not have often extreme values on pH 
scale, they can be responsible for severe injuries with dehydration 
and necrosis both on esophageal and gastric mucosa.

Liquid detergent capsules (“Liquitabs”)
The last recent years have seen the emergence on the market of these 
soapy viscous detergents, highly concentrated and contained into a 
water-soluble blister (“pods”).
    Although not always strictly belonging to the category of caustics, 
they can cause serious damage to the oral cavity and esophagus by 
rapid osmotic dehydration[18].
    This topical especially concerns children, fatefully attracted by the 
shape and the bright colors of liquitabs, which can be easily mistaken 
for candies.

CLINICAL APPROACH: A MULTI-DISCIPLINARY 
TEAM 
Two conditions should be emphasized for the correct and current 
management of a patient who presents to the hospital for caustic 
ingestion[1,4]: (1) a wide collaboration of several specialists is actually 
mandatory. The physician of Emergency Department, the anesthetist, 
the toxicologist, the radiologist, the otolaryngologist, the endoscopist 
and the surgeon are the professionals mainly involved: their expertise, 
through a logical sequence of their efforts, is an essential condition to 
ensure the patient better chance of success; (2) protocols of diagnosis 
and staging must be implemented, in order to make more "automatic" 
and therefore faster the whole route for the patient, especially during 
the first few hours after ingestion, where decisions are most critical 
and can affect the prognosis.

    Nevertheless, the risk of acute or chronic serious consequences 
is still remarkable, particularly with regard to patients which have 
voluntary or accidental ingestion of caustic in high quantity or high 
concentration.

CAUSTIC COMPOUNDS: CHEMICAL 
CATEGORIES, HARMFULLNESS, MODALITY 
OF INGESTION AND MECHANISM OF 
DAMAGE
    Caustics are able of causing lesions characterized by intense 
chemical inflammation at the walls of hollow viscera, with a 
tendency to the necrosis which may involve all layers and lead to 
perforation[1-7]. The damage, in most severe cases, occurs within 
a few minutes (no later than 1 hour) after ingestion. The visceral 
perforation is undoubtedly the most dangerous and potentially lethal 
event for the patient: It can occur simultaneously in different areas of 
the esophagus, stomach and even the proximal small intestine, thus 
constituting the decisive factor for the prognosis[8-11].  
    The severity of injury depends on a number of factors, both 
typical of the substance and characteristic of the patient: (1) Intrinsic 
corrosive power of the substance itself; (2) Concentration; (3) Type of 
commercial preparation (liquid, granular, paste, solid); (4) Modality 
of ingestion (accidental, intentional); (5) Amount of ingested;(6) 
State of gastric fullness (possible “self-buffering” by food).
    In cases of incidental ingestion, injuries (especially in children) 
are often limited to the oropharynx, as the patient tends to stop 
swallowing and expel the substance[12-15 ].
    On the contrary a voluntary ingestion implies a forced swallowing 
of large amounts of caustic, with more severe consequences[1,7,9,15-17].
    The last consideration can be made also for the pseudo-voluntary 
ingestion, that is the unaware ingestion of caustic substance as result 
of incorrect storage, lack of indentifying tag, improper decanting in a 
commonly used container, such as the bottle of mineral water.
    The painful reflex of the individual could act in many cases as a 
limiting factor against swallowing: nevertheless it must be observed 
as the most alkaline liquid solutions are tasteless and odorless and so 
they can be swallowed before protective reflexes could intervene.
    Finally it should be emphasized that the vomiting, spontaneous 
or induced, determines a second passage (retrograde) of caustic 
substance into the esophagus, making the injury worse.
    The vast majority of caustics cause only local effects, limited to the 
site of mucosal contact: exceptions to this rule are hydrofluoric acid 
and (partially) phosphoric acid[1,4]. Hydrofluoric acid, in particular, 
presents systemic toxicity mediated by its ability to bind the ionized 
plasmatic calcium, resulting in severe hypocalcemia: serious cardiac 
sequelae (ventricular fibrillation) and neuromuscular disorders 
(disorders of conduction) cam occur.
   As shown in figure 1, the three main chemical categories which 
can lead to caustic burns are strong acids, strong alkali and oxidating 
agents.
    More recently, other compounds such as highly concentrated soapy 
detergents, particularly when trapped into water-soluble pods – the so 
called “liquitabs" - must be considered as very dangerous.

Strong Acids
Acids produce protein coagulation to which follows eschars and ulcers 
formation and bleeding. This coagulative necrosis could be in same 
way self-limited, as ulcer itself could restrict the extent of the damage. 
Nevertheless, in case of significant ingestion, the possibility remains 
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Figure 1 legend Synopsis of caustic agents: categories and most common 
utilization. 
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the esophagus); (4) The topographical distribution in the upper 
digestive tract (from the pharynx to the duodenum); (5) The presence 
of objective evidences correlated to the risk of perforation.
    Endoscopy should be always performed in all patients in whom 
the ingestion of caustic in large amount or strong concentration is 
sure or at least suspected, such as intentional or pseudo-voluntary 
ones[1,4,13,20,21,22]. About 20% of them could have visceral lesions 
without any oral pathological finding.
    On the contrary, the indication for endoscopy may be questionable 
in patients with accidental ingestion, especially if doubtful or poorly 
symptomatic, as almost always happens for children who often 
merely taste and lick the substance before spitting itself.
    In these cases, in spite of some oral lesion, over 70% of children 
are free of significant visceral involvement, so that the best strategy 
could consist in clinical observation and endoscopy should be 
reserved only for selected cases[14,15,17,23,24,25] ( Figure 2).
   Endoscopist also largely competes the indication of subsequent 
treatment which the patient will be submitted: ultimately, the 
endoscopist plays a key role in making the decision between 
conservative therapy and surgical intervention (either for diagnostic 
completion or definitely resective) For these reasons the endoscopic 
report must be very accurate, particularly by identifying functional or 
morphological characteristics that could correlate with the severity of 
the damage and the risk of perforation. 
    Hence the need to classify the lesions in endoscopic patterns 
reliable, reproducible, minimally exposed to subjective interpretation 
and especially close to real pathophysiology[1,26,27,28 ].
    Figure 3 (below) shows the "Niguarda '90'' classification[1,26], which 
stratifies the endoscopic lesions in 4 degrees and that includes some 
functional findings which could indirectly reflect the parietal depth of 
the damage.
    Although the Niguarda ‘90 classification is in fact suitable to any 
patient with caustic ingestion, regardless of the age of the subject, 
considering the features typically found in children we believe that 
for pediatric age the classification proposed by the Italian Consensus 
on Not Bleeding Emergency Endoscopy (AIRONE 2008), given in 
table 1, is more consistent[1,12 ].

Timing of endoscopy
In general, the endoscopic observation must be, in a conceptual logic, 
as early as possible[1,2,3,21]. This in order to quickly select patients 
for which do not require additional health measures and that can be 
discharged, from those characterized, on the contrary, by severe or 
potentially evolving injuries.
    However, the ideal timing can be influenced by several factors, 
both intrinsic to the ingested substance and related to the patient's 
condition, justifying sometimes a weighted delay in endoscopic 
evaluation. Thus, for example, emergency endoscopy is actually 
mandatory in critically ill patients, with clinical examination and 
laboratory tests suggesting a possible impending perforation. 
Otherwise, patients with less relevant ingestion or minor symptoms 
can reasonably be delayed for a few hours[1,2,29,30,31]. 

Table 1 Airone 2008 classification for caustic injuries in children.
Grade
0
I
II a
II b
III a
III b

Endoscopic features
No lesions
Erythema
Pseudo-membranes
Ulcer / necrosis
Pseudo-membranes
Ulcer / necrosis

Extent of lesions

Sectoral
Sectoral
Circumferential
Circumferenzial

SYMPTOMS 
The complex of symptoms in a patient with ingestion of caustic 
depends in part on injuries caused by the ingested substance, but also 
on the intrinsic reactivity of the individual: it is sometimes impossible 
to establish a precise correlation between symptoms and severity of  
visceral damage. Hence the need from the medical staff to carefully 
avoid underestimation of the problem.

SEQUENTIAL STEPS TO APPROACH THE 
PATIENT
1. Acceptance and assessment of vital signs: (1) Primary goal in 
critically ill patients is to maintain vital functions and to treat shock 
when present: admittance in Intensive Care Unit could be needed; 
(2) In any case blood tests, with particular regard to the white cell 
count and blood gases, for the search of possible metabolic acidosis, 
must be performed. Leukocytosis and metabolic acidosis are in fact 
biological markers of severity[19]; (3) The importance of not induce 
vomiting during patient management and not to make Gastrolusis 
must also be emphasized: any blindly placement of NG tube could 
increase the risk of perforation; (4) ECG, and following cardiological 
evaluation if needed, must be done.

2. Analysis of symptoms. Focus on: (1) Epigastric or abdominal 
pain (possible sign of perforation!); (2) Chest or substernal pain (from 
esophageal injury); (3) Ddrooling (from obstructive edema of the 
pharyngo-esophageal junction); (4) Dysphagia / odynophagia; (5) 
Dysphonia, stridor, dyspnea (airway involvement); (6) Vomiting; (7) 
Hematemesis (severe injuries, extensive or deep).

3. Detection of objective signs: (1) Inspection of the oral cavity; 
(2) Chest or substernal pain (from esophageal injury); (3) Thoraco-
abdominal assessment: search for perforation signs.

4. Identification of caustic: (1) Check the label: type of substance, 
commercial preparation and concentration; (2) Analysis of the pH, 
if possible, on a sample of substance; (3) Telephone contact with the 
Poison Control Center.

5. Characterization of ingestion: (1) Modality: voluntary or  
incidental; (2) Amount of ingested substance; (3) Spontaneous 
vomiting episodes (double pass into the esophagus).

6. Radiological evaluation
In the major i ty of cases a s tandard thoraco-abdominal 
X-ray is indicated, in order to identify signs of perforation 
(pneumomediastinum, pneumoperitoneum) or mediastinitis and 
pneumonia (including aspiration).
    Moreover, the absence of these findings does not exclude a 
perforation or serious injury on a visceral level. Investigations more 
in-depth with water-soluble contrast medium (gastrografin) or by CT 
are therefore reserved for patients with suspected drilling in progress. 

ENDOSCOPY
Endoscopy, as part of the instrumental techniques usable in the acute 
phase, is the mainstay of diagnostic evaluation and staging, as it 
allows you to check: (1) The presence of lesions; (2) The severity of 
lesions; (3) The extent of the lesions by considered area (for example 



complications in the case of a "second endoscopic look" scheduled in 
the days following the onset of caustication. 
    However, we believe that, thanks to technological improvements 
and the pivotal anaesthesiologic care, these risks can be sufficiently 
contained, so that the "second-look" can and should be done at least 
in the following circumstances: (1) a first endoscopic examination 
incomplete in extent and accuracy; (2) the need for preoperative 
evaluation: it concerns usually patients who get worse in spite of 
opening endoscopy with lesions not particularly severe.

EUS
The preliminary study experiences of caustic-damaged mucosa by 
means of echoendoscopic probes or miniprobes from 12 to 20 MHz, 
which allow an assessment of the depth of the mucosal damage, 
appear positive[32,33,34]. This interesting method however expects 
confirmation, especially concerning the feasibility in real urgency. 
Other recent works consider the simple endoscopic observation 
amply sufficient to address prognosis and therapy either in patients 
with minimal lesions and in those with severe damage.

MANAGEMENT AND THERAPEUTIC 
INDICATIONS
The phase of the therapeutic measures follows the clinical and 
endoscopic staging. 
    In this respect we can distinguish three basic types of strategies, 
carried out in relation to the three main categories of risk that are 
possible outcomes of staging[1,7,35].
    A. For patients with only mild visceral lesions, without systemic 
involvement, is only provided medical support. The patient may 
be discharged with an invitation to carry out clinical and in case 
endoscopic remote controls.
    B. Patients with severe visceral lesions, usually related to 
biochemical signs of systemic involvement, with the possibility of 
impending perforation, are routed to a timely surgical exploration, 
with high probability of resective therapy.
    C. Patients with visceral lesions of medium severity, possibly 
subject to further deterioration, are undoubtedly the most problematic, 
and for them the Literature is still controversial. 
    In these cases, however, it seems appropriate to suggest 
a careful evaluation of biochemical signs of severity and an 
appropriate resetting of clinical and endoscopic staging in a 
protected environment: in case of doubt, however, is in our opinion 
fully justified the need for exploratory surgery (laparoscopy, 
mediastinoscopy, laparotomy) in order to prevent perforation[1,35].
    The type of management suggested for the category "C" from the 
logical point of view involves a substantial "revisiting" of the figure 
of the surgeon in the context of a more modern approach to the 
patient with caustic ingestion. 
    In cases with endoscopically severe lesions, the surgeon is able to 
determine the exact state of impairment of the outermost layers of 
the bowel wall, filling then the limit of the intraluminal observation 
and gathering information clearly denied even the most experienced 
endoscopists.
    The algorithm in figure 4 summarizes what stated above

MEDICAL TREATMENT
Patients with caustic ingestion should receive in acute phase adequate 
medical therapy, such as administration of fluids or antibiotics, 
depending on the severity of the clinical presentation. Literature 
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Figure 2 Endoscopy indication in acute caustic ingestion.

Figure 3 The "Niguarda 90" endoscopic classification of caustic burns: 
pictures of corresponding injuries.
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Limitations of endoscopy
Patients with perforation in place (in the chest and/or abdomen) 
are considered a strong limitation or, for the majority of authors, a 
contraindication indeed to endoscopic examination. 
    In these cases, however, it may be useful to perform endoscopy 
in the preoperative stage, where it could be a valuable help for the 
surgeon to identify the limits of mucosal damage as well as the most 
appropriate sites to carry out resections or anastomoses. 
    Another limitation is the theoretical risk of iatrogenic 
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Figure 4 Management of caustic injuries according to the endoscopic 
score.

is instead still controversial with regard to the administration of 
corticosteroids, both by systemic and topical way[36-41]. Several 
reports are retrospective or anecdotic, but statistically significant 
demonstrations from prospective trials are still lacking. A systematic 
pooled analysis of fifty years of human data, published in 2007 by J. 
Fulton[42], fails to support the use of steroids in patients with caustic-
induced grade II esophageal burns. We could conclude that today the 
effectiveness of steroid treatment, at least in the majority of cases, 
is unpredictable and so that kind of therapy should not be in general 
encouraged. 
    Nevertheless some reports, more specifically concerning infants 
and toddlers, seem to be favorable towards the use of high dosage of 
corticosteroids, starting at the early phase of caustication, so that in 
this particular subset of patients steroid therapy could play a justified 
role.

EARLY ENDOSCOPIC STENTING 
Treatment of benign esophageal stenoses by removable plastic or 
metallic self-expandable stent (SEMS) has been developing during 
the last decade and now it could be considered a well established 
therapeutical choice, as well as endoscopic dilations.
    More recently early stenting, performed just after the first 
endoscopic evaluation, has been encouraged with the goal of 
preventing the stenosis’ development, especially in case of wide and 
circular esophageal lesions[43,44].
    Since in these cases the esophageal lumen is not yet narrow, the 
possible migration of the stent could represent a technical limit, that 
however could be overcome by anchoring the stent to a nasogastric 
tube. in the near future, the application of biodegradable stents, now 
undergoing encouraging development[45], could be considered as the 
treatment of choice for the prevention of stenoses in patients with 
severe and wide caustic injuries. 
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