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Foreign body and caustic substance 
ingestion

Sofia Krontira*, Petros Mantzios*, Konstantinos Thomopoulos, Christos Konstantakis

Abstract
Ingestion of foreign bodies or caustic substances constitutes an emergent diagnostic and therapeutic challenge, with 
potentially high morbidity and mortality. Identification of the ingested agent and determination of intention are of 
paramount importance, as they dictate the appropriate treatment and forecast the overall outcome. Both situations 
require high levels of suspicion by the treating physician, early recognition and implementation of emergency treat-
ment protocols in order to optimize patient outcomes. A multidisciplinary approach is often required.
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InTroduCTIon
Injuries of the upper GI (gastrointestinal tract) in-

clude, among others, the ingestion of foreign bodies 
and corrosive agents. Although relatively uncommon, 
these conditions are associated with potentially high 
morbidity and mortality. 

The ingestion of foreign bodies is confronted in 
everyday clinical practice, particularly in paediatric 
patients [1,2]. In the adult population, on which this 
current review aims to focus, ingestion is usually associ-
ated with accidental food bolus impaction, sometimes 
in the presence of underlying anatomical abnormalities 
or motility disorders [3]. While the vast majority of in-
gested objects cross the gastrointestinal tract without 
complications, endoscopic intervention may be required 
in up to 20% of cases [4-6]. Treatment selection depends 
both on the location of impaction and characteristics of 
the foreign body, including size, shape and material [7].

The ingestion of corrosive chemicals still represents 
a major issue in developed countries, despite the im-

plementation of educational programs and preventive 
measures by western governments [8-10]. In developing 
countries, its occurrence is still increasing [11-13]. Epi-
demiological data are scarce and the phaenomenon is 
widely underreported. Therefore, management of these 
cases remains a challenge [14]. In adults, the consumption 
of corrosive agents is usually intentional and associated 
with extensive damage and long-term complications. On 
the contrary, children tend to ingest caustic chemicals 
with exploratory intention and present with mild injuries.

This review aims to outline the evolving data on the 
epidemiology, diagnostic approach and appropriate 
management of these conditions, based on updated 
guidelines published by gastroenterological and endo-
scopic societies. For the purpose of this manuscript, two 
separate MEDLINE and PUBMED searches from 1975-
2022 were performed to evaluate relevant articles, with 
priority to high quality publications of the last five years.

ForeIgn body IngeSTIon And Food boluS 
IMPACTIon
epidemiology

Foreign body ingestion constitutes a gastroentero-
logical emergency, accounting for almost 5% of all ur-
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gent endoscopies undertaken. More than 100.000 cases 
per year are reported in the US [2,14,15]. As expected, 
epidemiological data differ across age groups. In the 
paediatric population ingestion is more common and 
almost exclusively accidental/exploratory (98%), with 
coins being the objects most frequently encountered 
(66%), followed by toys, magnets and batteries [1,2,16]. 
On the other hand, food bolus impaction remains the 
primary cause in adult patients, while true foreign body 
ingestion is more commonly observed in the presence 
of psychiatric disorders, impaired mental status, intoxica-
tion or for secondary gain in incarcerated patients [3,17]. 
Edentulous condition and use of prosthetic dentures is 
another risk factor in elderly patients [3,20]. 

Gastroenterologists should be aware that food bolus 
impaction, in 45–75% of cases, occurs in the context of 
pre-existing oesophageal abnormalities, such as peptic 
strictures or oesophageal rings [3,4,7]. Achalasia and 
other motility disorders may also be present. Inter-
estingly, food bolus impaction is rarely a presenting 
symptom of oesophageal malignancies [3,4]. Eosino-
philic oesophagitis is another emerging recognised risk 
factor (33–40%), characterised by infiltration of the oe-
sophageal mucosa by eosinophils, causing nonspecific 
symptoms and long term, non-reversible narrowing [3,7]. 
The diagnosis is confirmed through biopsy. Therefore, 
current guidelines emphasise the need of histologic 
evaluation in all patients with suspicious endoscopic 
findings in order to recognise underlying pathology 
and prevent symptom recurrence [3,4,6,14].

Initial evaluation
Patient history is the initial and often defining step 

in the diagnostic approach. Patient symptomatology at 
first presentation may differ between cases, depending 
on the type of the foreign body and the degree of ob-
struction. Usually, there is a clear correlation between 
time of ingestion and onset of symptoms. For non-
communicative patients and children, a reliable history 
depends on relatives who witnessed the incident. Infor-
mation on patient comorbidities and the characteristics 
of the foreign body (size, shape and material) will assist 
in treatment planning. 

Patients may present with acute chest pain and 
dysphagia or odynophagia, nausea and vomiting. The 
presence of blood-stained saliva is an alarming feature, 
suggestive of possible laceration. Retrosternal discom-
fort is common; however, the area of discomfort is not 
helpful in determining the exact site of impaction, 

because of pain radiation [15]. Respiratory distress 
or wheezing are usually indicative of upper airway 
obstruction or tracheal compression by oesophageal 
oedema. Hypersalivation (inability to manage secretions) 
is suggestive of complete oesophageal obstruction and 
warrants prompt management. Vital signs, airway status 
and hemodynamic stability should always be assessed 
at baseline. Other causes of thoracic pain need to be 
excluded through biochemical work-up and 12-lead 
ECG. Areas of anatomic narrowing located above the 
ligament of Treitz, such as the upper and lower oesopha-
geal sphincter, the aortic notch and the left main stem 
bronchus are associated with higher impaction risk. After 
successful food bolus removal some patients experience 
a persistent subjective feeling mimicking dysphagia for 
some time (usually up to 24 hours). Patients need to be 
reassured and followed-up accordingly [3,6]. 

Clinical signs of oesophageal perforation include fe-
ver, edema in the neck and chest area and subcutaneous 
crepitus. Sharp pointed objects may cause peritonitis 
by piercing through the GI tract, especially in areas with 
acute angulation (10). Abdominal guarding, reduced 
bowel sounds and systemic inflammation symptoms 
are common in such cases [16]. Surgical intervention 
is the treatment of choice. 

Radiographic evaluation, using biplane radiographs 
may be helpful in case of ingested radiopaque bodies. 
Neck, chest and abdomen radiographs can help reveal 
the exact number and configuration of ingested items 
and assess for complications by revealing the presence 
of free air in the mediastinum or under the diaphragm, 
or lung aspiration. However, their usefulness is limited 
when concerning radiolucent foreign objects and (non-
bony) food bolus content. A classification of commonly 
encountered items, according to radiodensity, is pro-
vided in Table 1. 

ESGE and ASGE guidelines propose the use of com-
puted tomography imaging (CT), especially when high 
index of suspicion for complications exists, in difficult 
cases (i.e., above the upper oesophageal sphincter / 
throat – ENT region) [3,18,20]. CT scan, with its superior 
diagnostic accuracy (70–100%) and ability for 3D recon-
struction, provides detailed information on the location 
and size of foreign bodies and confirms the nature and 
extent of complications (i.e. abscess, aortoesophageal 
fistula formation), and therefore is recommended in 
cases of suspected perforation [3,18-20]. 

Notably, guidelines recommend strongly against 
the use of contrast-enhanced radiographic imaging, 
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using oral mediums (barium, gastrografin). These agents 
compromise direct visualisation by the endoscopist 
and are associated with risk of pulmonary oedema if 
aspirated [3,14,18,20].

Conservative management
Each case of ingestion is unique and presents a dif-

ferent challenge. Up to 90% of ingested foreign bodies 
will cross the GI tract uneventfully, without requiring 
further intervention [3,20]. As such, a “watch-and-wait” 
approach should be chosen for asymptomatic ingestion 
of blunt, short (<5-6 cm length) and narrow (<2.5 cm 
diameter) objects (batteries and magnets are excluded). 
ESGE also recommends conservative management in 
cases of “body packing” (intentional hiding of packaged, 
illegal narcotic substances in a person’s GI system) in 
order to avoid accidental leakage and subsequent 
systemic toxicity. In this way, 95% of parcels will be 
expelled automatically. Inpatient observation and use 
of PEG laxatives has been implemented, causing bowel 
irrigation and facilitating quicker passage. If symptoms 
of obstruction or toxicity present, or when parcels fail 
to progress beyond 48 hours, surgical referral is neces-
sary [3,7].

endoscopic management
In the subset of patients that will not benefit from 

conservative management, endoscopic treatment is usu-
ally undertaken. Flexible endoscopes are considered the 
primary option, providing excellent diagnostic accuracy 
(even in the absence of imaging findings) and concurrent 
management. Oesophagogastroduodenoscopy (EGD) 
is usually performed under conscious sedation in adults. 

Endotracheal intubation might be needed in cases of 
high aspiration risk or poor cooperation, like children, 
patients with a full stomach or select cases of oesopha-
geal impaction [3,20]. The reported success rate exceeds 
95%. ESGE and ASGE guidelines also recommend the 
use of special equipment, including an overtube or a 
protective hood, placed over the endoscopic device to 
prevent mucosal injury during retrieval of sharp objects, 
while reducing the incidence of aspiration and facilitat-
ing foreign body extraction [3,20,21].

The role of rigid endoscopy (RE) in the current ASGE 
guidelines is complementary to flexible endoscopy 
(FE). Interestingly, this procedure is not included in the 
2016 ESGE guidelines. ENT physicians are accustomed 
to the use of the rigid oesophagoscopes with excellent 
results in removal of foreign bodies lodged in the upper 
oesophagus and hypopharynx, proximally to the upper 
oesophageal sphincter. Navigation/manipulation of the 
upper oesophagus with RE appears to be more effective 
in the hands of experienced users compared with FE. In-
terestingly, a large meta-analysis conducted by Ferrari et 
al in 2018 reported no statistically significant difference 
between RE and FE in terms of foreign object removal 
success rates and frequency of complications [21].

A wide range of retrieval devices is available and 
selection depends on the ability and experience of the 
endoscopist, as well as the size, shape and location of 
the foreign object. Retrieval forceps of various configura-
tions (alligator forceps being the most commonly used), 
standard biopsy forceps, retrieval nets (usually indicated 
for small blunt object or en bloc food bolus removal) 
and the widely available and economic polypectomy 
snares have all been used. Endoscopic baskets, such as 
the Dormia basket, are ideal for removing round and 
slippery objects. Before intervention, endoscopists are 
encouraged to rehearse grabbing an object similar to 
the one ingested, in order to choose the device best 
suited to the task, thus reducing procedure time and 
endoscopy related risks [3,6,20].

Food boluses remain the most common foreign 
bodies in the adult population. The endoscopist usu-
ally implements the ”gentle push” technique, using the 
flexible endoscope to apply pressure on the central part 
of the bolus and advance it past the gastroesophageal 
junction and into the stomach. Larger boluses might 
need to be fragmented before the procedure is com-
pleted. Since undiagnosed anatomical disorders are 
often present, guidelines advise against over exerting 
pressure blindly especially when met with resistance. 

Table 1. Classifications of foreign bodies according to their 
radiodensity.

Foreign bodies-objects  
usually identified in plain 
or biplanar radiographs 
(radiopaque)

•	  Most true foreign bodies  
(ie batteries-magnets-coins- 
nonfood content)

•	 Large steak bones

Foreign bodies-objects  
unlikely to be identified  
in radiographs  
(radiolucent)

•	 Food bolus

•	 Fish and chicken bones

•	Wood

•	Plastic

•	Glass objects

•	 Thin metal objects

•	Aluminum fragments
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In such instances, an attempt to by-pass the bolus, or 
an en bloc or piecemeal removal is performed, using 
either a polypectomy snare or a retrieval basket and 
net [3,20,22]. If eosinophilic oesophagitis is suspected, 
biopsy specimens should be obtained, even in the 
presence of a macroscopically normal oesophagus. 
In the presence of strictures or rings, dilation may be 
performed concurrently or after a monthly period of 
proton pump inhibitor administration [3,6]. Figure 1 
shows food bolus impacted in the lower oesophagus 
of a 52-year-old male. 

Timing of endoscopic intervention is one of the 
most critical factors determining the eventual outcome. 
According to current ESGE and ASGE guidelines, proce-
dures are classified time-wise as emergent (performed 
within 6 hours of patient presentation), urgent (per-
formed in the first 24 hours) or nonurgent (performed 
electively within 48-72 hours). Overall, removal of a 
foreign object impacted in the oesophagus is recom-
mended within 24 hours, even when only partial lumen 
obstruction has occurred [3,20].

Emergent endoscopic retrieval is recommended in 
cases of sharp pointed objects in the oesophagus, or 
when symptoms of complete oesophageal occlusion are 
present (i.e., drooling/inability to swallow fluids). Timely 
treatment reduces the risk of aspiration and perforation 
in these patients, as prolonged oesophageal impaction 
has been linked with increased incidence of complica-
tions. Furthermore, batteries and magnets ingestion 
warrant emergent retrieval, despite their blunt shape. 

Button batteries, when impacted in the narrower areas 
of the oesophagus may cause serious injury or even 
necrosis, due to electrical damage, pressure ischaemia 
and leakage of alkaline substances resulting in caustic 
injury. Cylindrical batteries are encountered more rarely 
and appear to be less dangerous, as they often move 
into the stomach, from where they can be removed 
even after 24 hours. Magnet ingestion in the upper 
GI tract must also be treated endoscopically within 
six hours, especially when concomitant ingestion of 
other magnets or metal objects is suspected, as the 
development of attraction between them might lead 
to incomplete or complete bowel obstruction, volvulus, 
pressure-induced ischaemia and perforation [3,6,20]. 
An algorithm summarising the proposed intervention 
timing and strategies in cases of foreign body ingestion 
is presented in Figure 2.

Pharmaceutical management with intravenous ad-
ministration of glucagon has been used. Glucagon 
facilitates bolus passage into the stomach by acting 
as a smooth muscle relaxant. However, its efficacy is 
decreased in the context of underlying anatomic abnor-
malities and should not delay endoscopic intervention, 
which remains the treatment of choice [3,6,7,20,22].

Complications
Following initial management, patients with foreign 

body ingestion or food bolus impaction might be either 
admitted for further monitoring, or discharged and 
instructed as outpatients. In most cases, complications 
arise before endoscopic extraction and not as its result. 
Oesophageal perforation is the most common and 
severe complication. Following endoscopic extraction, 
perforations might be managed conservatively, al-
though endoscopic treatment is indicated if recognised 
early. Surgical intervention will be required in rare cases. 
Hospitalisation is deemed appropriate after a technically 
challenging removal or in cases of failed endoscopic 
retrieval, especially when concerning sharp objects 
or batteries. Daily radiographic assessment is useful 
to monitor passing of the foreign body. Once into the 
colon, foreign body expulsion usually proceeds without 
problems and colonoscopy is rarely required [3,6,15].

CAuSTIC IngeSTIon
epidemiology

Caustic ingestion refers to the consumption of a 
chemical substance that results in tissue injury on di-
rect physical contact. These chemicals include a wide 

Figure 1. Food bolus impacted in the lower oesophagus of a 
52-year-old male. Biopsies were obtained after removal, to identify 
any underlying pathology.
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range of agents for domestic and industrial use, in the 
form of household cleaners, anti-rust agents, bleach, 
deodorants, batteries etc. [12,13]. Table 2 summarises 
the most common caustic substances encountered 
[13,26]. Frequently, the term corrosive is used as a syno-
nym of caustic, although the first implies degradation, 
which is not always the case with caustic ingestion [13]. 
Nevertheless, in this review the two terms will be used 
interchangeably, for facilitation reasons.

According to the 2021 annual report of the Ameri-
can Association of Poison Control Center, there were 
nearly 50.000 cases of exposure to chemicals (acids: 
7.325, alkalis: 3.471) and approximately 189.000 cases 
of household cleaning substances exposures. A signifi-
cant number of these cases occurred by ingestion. The 
same report stated that in 2020 and 2021, household 
cleaning substances were the second most frequently 
consumed chemicals, both in adults and children [23].

Among the most common substances ingested in 
western countries, alkalis account for 79% of the total 
[8,12]. On the contrary, acid ingestion is more common 
in Asian regions like Iran, where hydrochloric acid is 
the most frequent cause of intentional ingestion [8]. 
The distinction between acids and alkalis is based on 
the pH (Potential of Hydrogen) of the corrosive agent. 

Children aged five years or less represent the major-

Table 2. Common caustic substances and their commercial 
application.

Chemical substance Commercial Application

Acids

Hydrochloric acid Metal and toilet bowl cleaners, 
solvents, anti-rust compounds

Sulfuric acid Drain cleaners, batteries, metal 
plating

Acetic acid Photographic stop bath, 
permanent wave neutralisers

Phosphoric acid Toilet cleaners, anti-rust 
compounds

Oxalic acid Household bleach, metal polish, 
disinfectants, furniture refinisher

Formic acid, formaldehyde Deodorants, plastic menders

Alkalis

Potassium hydroxide or 
sodium hydroxide (lye)

Oven cleaner, soaps, hair 
products

Ammonia/Ammonium 
hydroxide

Household cleaners (glass cleaners, 
floor stripes, wax removers)

Sodium hypochlorite Cleansers, bleaches, swimming 
pool chlorinator

Figure 2. Proposed algorithm for foreign body ingestion management based on the latest ESGE and ASGE guidelines.
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ity of cases worldwide (80%) and the remaining 20% is 
attributed to adolescents and adults [8,24]. Most minors 
consume unintentionally corrosive agents and have 
mild injuries. On the contrary, adults usually consume 
caustic chemicals in an attempt to commit suicide and 
present with more severe corrosive injuries. Most adult 
cases can be linked to psychiatric disorders, thus the 
evaluation of individuals by psychiatrists, should be an 
integral part of management [14,25]. 

Pathophysiology
Alkalis and acids produce tissue injury by differ-

ent mechanisms. Alkalis tend to penetrate tissue by 
saponifying fats. The resultant injury is called liquefac-
tion necrosis and is responsible for the formation of a 
gelatinous membrane which allows deep penetration 
and excessive damage to the mucosa. The injury extends 
rapidly through the wall of the oesophagus, towards 
the mediastinum, until tissue fluids buffer the alkalis. 
In the stomach the neutralisation of alkalis by gastric 
acid may limit the extent of injury. With that being 
said, consumption of a large volume and / or a high 
concentration alkaline solution, is expected to produce 
significant gastric injury [12,25,27-29]. 

The process of liquefaction necrosis lasts three to 
four days and results in vascular thrombosis and mucosal 
inflammation, excessive sloughing and formation of 
ulcers [30]. It is worth mentioning that the ingestion of 
ammonia, an alkali caustic agent, apart from the cited 
process above, leads to superficial haemorrhage of the 
stomach, 24 to 48 hours after the ingestion and requires 
strong suspicion from the treating physician [24].

In contrast, acids are responsible for the denaturation 
of proteins which results in coagulative necrosis. During 
this process, the consolidation of the connective tissue 
leads to the formation of oesophageal eschars which 
lessens tissue penetration and decreases the extent 
of injury. Despite this property, acid agents can cause 
severe injuries and death. As it passes through the 
stomach, the irritation of pylorus leads to pylorospasm 
and stagnation of the acid agent which results in injuries 
of the antrum and explains the sparing of duodenum 
in some cases [12,28,29].

Following caustic ingestion, either acid or alkali, the 
repair of the damaged tissue will start at approximately 
the end of the second week and the recovery will be 
completed by the sixth week. Around the third week, 
scars will start to form, a process that could last for 
several months and often advances to the formation of 

strictures. Figure 3 demonstrates the pathophysiological 
path following caustic ingestion.

A heavily scarred oesophagus demonstrates dys-
motility problems that could lead to gastro-oesophageal 
reflux (GER) [31]. GER seems to further contribute to the 
formation of strictures and further decrease response 
to endoscopic dilation therapy [12]. 

determinants of severity
 The severity and extent of tissue injury after corrosive 

ingestion depends on multiple factors. The most impor-
tant ones are the pH of the agent and the intent behind 
the ingestion. Other factors that should be considered 
are the physical form of the ingested agent (liquid, solid), 
the amount and concentration of the substance that 
is being consumed, the duration of contact with the 
tissue and the duration of time between consumption 
and medical treatment [33]. It is well established that 
pH values of <2 or >12 are considered as strong acids 
and alkalis respectively and translate into severe tissue 
injury. Acids tend to require longer contact time than 
alkalis in order to penetrate the tissue, so they ‘’prefer’’ 
the gastric mucosa from the oesophageal wall [11].

 In case of massive ingestion of a highly concen-
trated agent, both acids and alkalis produce severe 
damage with excessive necrosis. The amount of inges-
tion is commonly linked to the intention behind the 
consumption [9]. Adults consume massive amounts 
of highly concentrated substances and delay to seek 
professional help with suicidal intent. On the contrary, 
children usually ingest small amounts with exploratory 
intent and usually spit them [34-38]. In conclusion, the 
intention behind the caustic ingestion and the pH of 
the substance seems to be the main risk factors and the 
main predictors of poor outcome [8].

Clinical presentation 
The clinical signs and symptoms after corrosive 

ingestion vary widely depending on the location of 
the injury. The eyes, skin, airway, oesophagus, and 
stomach are the organs most likely involved. The 
injury may extend to adjacent tissues such as duode-
num, jejunum, colon, pancreas, gallbladder but that 
is not frequently observed. The immediate and most 
frequently observed symptoms include pain, swell-
ing of the tongue and mouth, dyspnea, dysphagia, 
hypersalivation, drooling, vomiting and self-limited 
hemorrhage in most cases [8]. Symptoms such as 
hoarseness, stridor and cough are indicative of epi-
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glottic involvement, which could lead to respiratory 
failure, an indication for intubation. If oesophageal 
impairment is present dysphagia and odynophagia 
would most likely appear. Epigastric pain and bleed-
ing are suggestive of gastric involvement. It is worth 
mentioning that symptoms do nοt correlate with the 
severity and extent of damage. The absence of pain 
and oral lesions does nοt rule out the possibility of 
severe oesophageal damage [12,24].

Complications
Among the short-term complications are oesopha-

geal or gastric perforations. They can occur at any time, 
but usually present the first two to three weeks after 
the ingestion. Subcutaneous emphysema, retrosternal 
pain and haemodynamic instability should prompt a 
thorough evaluation for perforation. It is accompanied 
with high mortality as it could extend to mediastinum, 
causing mediastinitis, sepsis and subsequently death. 
Presence of gastric perforation will cause epigastric 
pain, rebound tenderness and signs of peritonitis. A 
sudden deterioration of a previously stable patient 
should prompt an emergency evaluation for perforation. 

 The delayed complications include the formation 
of strictures, fistulas with adjacent organs (aortoenteric 
fistulas, tracheoesophageal fistula), bleeding and oe-
sophageal squamous cell carcinoma. By far the most 

common complication is the formation of strictures in 
the oesophageal lumen or at the pyloric antrum, usually 
3 months to 1 year after the caustic ingestion. Corrosive 
strictures of the oesophagus are commonly multiple, 
long, irregular and have long stabilisation delays. Symp-
toms related to oesophageal strictures are substernal 
pain, dysphagia and odynophagia. Gastric strictures 
are rare because of the large diameter of the stomach, 
but the formation of strictures at the area of the gastric 
antrum is responsible for gastric outlet obstruction 
syndrome, which causes early satiety, post- prandial 
nausea, vomiting and weight loss. Collectively, stricture 
formation is a disabling and resource consuming issue, 
which affects the quality of life [12,29,39].

Bleeding is an unusual late sequela after corrosive 
ingestion. In most cases, it is a single, self-limiting event, 
although severe haemorrhage has been reported. The 
formation of fistulas with adjacent organs is a very 
rare phaenomenon (its occurrence is less than 3%) but 
the mortality rates are very high when aortoenteric 
fistulas are present. They can occur at any time after 
ingestion [24,40]. Lastly, patients after caustic inges-
tion, demonstrate a 1000-to-2000-fold increase in the 
incidence of oesophageal carcinoma, but this risk may 
be overestimated [25,29,42]. Nevertheless, it is prudent 
to implement endoscopic surveillance. A surveillance 
protocol dictating endoscopy at 2–3-year intervals, 

Figure 3. The Pathophysiological Path After Caustic Ingestion.



186 Sofia Krontira , et al

ACHAIKI IATRIKI October - December 2023, Volume 42, Issue 4

starting 20 years after the caustic ingestion has been 
proposed [29,42]. 

diagnosis
Laboratory tests

At the emergency department a complete blood 
count and full biochemical screening tests with measure-
ment of electrolytes, creatinine, liver tests, CRP (C-reac-
tive protein), pH, serum lactate, blood alcohol level and 
β-HCG, in young women, should be performed. Blood 
test results are not directly correlated to the severity of 
damage and normal values cannot rule out significant 
oesophageal or gastric damages [12,42]. However, 
monitoring the pattern of change of blood test values 
contributes to a patient’s management protocol, with 
severe acidosis, elevated WBC and CRP, deranged liver 
tests, thrombocytopenia and renal failure suggesting 
severe damage [11,14,24,42]. It is worth highlighting 
that specific agents are known to cause severe electro-
lyte disturbances (hypocalcaemia: phosphoric, hydro-
fluoric acids/ hyponatraemia: strong alkalis and acids/ 
hypokalaemia,etc.), which could further deteriorate a 
patient’s outcome [14]. 

Risk stratification
For decades, endoscopy has been the main tool in 

the evaluation algorithms. The main drawback is its 
inability to accurately predict depth of necrosis, which 
could result in unnecessary or delayed surgery. Recently, 
in 2019, the role of CT imaging for risk stratification of 
caustic ingestions by the World Society of Emergency 
Surgery consensus (WSES) conference was also pro-
posed as an alternative [14].

Endoscopic evaluation
Flexible endoscopy when used should not be de-

layed. It should be performed ideally in the first 3-48 
hours to reduce the danger of endoscopy-associated 
complications (i.e. perforation) and to avoid misinter-
pretation due to mucosal changes. The Zargar classifica-
tion is the most widely used grading system [45]. The 
endoscopic classification of corrosive injuries along with 
their prognosis is summarised in table 3 [46]. The extent 
of oesophageal damage on endoscopy is a predictor of 
complications, with a nine-fold increase in mortality 
and morbidity for every increased grade [42]. Generally, 
patients with endoscopic grade 3b or more, will need 
emergency surgery, whereas patients with grade 3a or 
less could be managed non operatively [14]. Endoscopy 

remains the main diagnostic and therapeutic tool for 
oesophageal or gastric strictures.

Endoscopic ultrasound (EUS) has been used to 
evaluate the extent of damage of the oesophageal 
muscular layers and consequently, it could predict the 
formation of strictures. However, it failed to outperform 
conventional endoscopy in predicting early or late 
complications. For now, there is no place in guidelines 
for EUS but further research is needed [43-44].

Imaging evaluation
A plain chest radiograph in the upright position is 

the initial test in most patients, but demonstrates low 
sensitivity and specificity. When disclosing free air in the 
abdomen it should prompt for further evaluation [43-44].

CT, much like endoscopy, should also be performed 
as soon as possible, preferably in the first 3-6 hours 
following caustic ingestion. CΤ of the neck, thorax and 
abdomen can accurately evaluate the extent of injury, 
predict patients in need of surgical treatment and fore-
cast the early/late consequences [14]. The radiological 
classification based on CT findings is demonstrated in 
Table 4 [25]. According to this three-fold grading system, 
the absolute absence of enhancement of the organ’s 
wall after the injection of an intravenous iodine-based 
contrast agent is indicative of transmural necrosis and 
should prompt for emergency treatment [24].

Table 3. Endoscopic classification of corrosive injuries and 
Prognosis.

Grade Appearance Prognosis

0 Normal Complete recovery

1 Edema and hyperaemia  
of mucosa

Complete recovery

2a Superficial localised 
ulcerations, friability, 
blisters

Low probability of 
stricture formation

2b Circumferential,  
deep ulcers

High risk of stricture,  
low risk of perforation

3a Multiple ulceration with 
scattered areas of necrosis

High risk of stricture, 
medium risk of 
perforation

3b Extensive necrosis High risk of strictures  
and perforation

4 Perforation High mortality  
and morbidity
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The choice between endoscopy or/and CT should 
be based on local availability and expertise. There is no 
clear consensus. Although both modalities are widely 
available, there is considerably greater experience with 
endoscopy. CT evaluation is based on bowel ischaemia 
protocols and although results can be reproduced by 
outside expert centers, it requires radiologists that are 
familiarised with this protocol. Endoscopy is useful in 
cases that CT cannot be performed or is contraindicated 
(CT is unavailable, patient history of allergic reaction to 
iodine-based contrast agents, inconclusive results and 
children) [14]. CT offers the advantage of being less in-
vasive and thus it can be utilised better in patients with 
more severe clinical presentation, especially when there 
is a strong suspicion of perforation. An individualised 
approach is advised [12,14,24].

Management 
Initial approach should align with the Acute Life 

Support (ATLS) guidelines for burn injuries. This in-
cludes securing the airway, administering pain relief 
medicine and establishing haemodynamic stabilisation 
with intravenous fluid resuscitation. The Poison Control 
Center should be contacted as soon as possible to 
evaluate the toxicity of the agent and guide treatment. 
Following caustic ingestion, the most life-threatening 
event is loss of the airway due to oedema and direct 
impairment of the larynx. The threshold for placement 
of a definitive airway should be low in the presence of 
symptoms suggestive of airway obstruction (stridor, 
inability to control secretions, hoarseness, loss of 
consciousness, etc.). It is preferable to use a guided 
fiberoptic laryngoscope over blind intubation to avoid 

further injuries to the upper airway. It is of paramount 
importance to prevent vomiting and repeated pass-
ings of the caustic agent through the oesophagus 
in order to minimise damage. The patient should be 
placed in a 45-degree position and receive antiemetic 
medicines, such as metoclopramide. The insertion 
of a nasogastric tube is not recommended because 
it could result in further damage, by leading to gag-
ging and vomiting, further exposing the oesophagus 
to the corrosive agent. Moreover, it is contradicted to 
administer pH neutralisation agents because they lead 
to exothermic reactions, contributing to more injury 
[25]. Administration of milk or charcoal has never been 
proven and is not advised [12]. The use of PPIs or H2- 
blockers is advised [25,32]. 

The use of corticosteroids is controversial. Most stud-
ies failed to show a benefit of prolonged administration 
of a high dose of a corticosteroid, so their use is contra-
dicted unless the patient demonstrates symptoms of 
upper airway involvement [12,24-25,42]. However, Usta 
and colleagues support the administration of a 3-day 
course of methylprednisolone, as it seems to limit the 
formation of strictures, in children’s population, after 
alkaline ingestion [47]. Based on the above, a short-term 
administration of steroids, to patients with alkaline grade 
2b on the endoscopic classification, could be beneficial 
but more research is required [13]. Use of antibiotics 
is not routinely recommended unless indicated (i.e., 
infection) [25,42]. 

After initial evaluation, most patients (70%-90%) will 
be deemed eligible for non-operative treatment. If the 
following values are present: grade I on CT, consump-
tion of a small amount, low concentration of the agent 
and the patient is able to control saliva/ no symptoms 
of airway obstruction, it is safe to discharge the patient 
after a brief observational time. In all other cases, fasting 
is mandatory and the patient should be closely observed 
for at least 48 hours after the ingestion [14].

Most patients with grade 3 on CT classification, or 
grade 3b on endoscopic classification, especially those 
with clinical signs of perforation/peritonitis and haemo-
dynamic instability, should be treated with emergency 
surgery. Laparotomy remains the standard approach 
and transhiatal stripping oesophagectomy with total 
gastrectomy is the most commonly used procedure. All 
organs that show transmural necrosis should be resected 
at the emergency surgery. Signs and symptoms sug-
gesting ongoing necrosis should prompt an evaluation 
with a second CT and maybe additional surgery [14,25]. 

Table 4. Radiological classification of caustic injuries based 
on CT findings.

GRADE CT appearance Correlation with 
endoscopy

Grade 1 Normal appear Low grade
(0-2a)

Grade 2 Wall edema, inflammation of 
the surrounding tissues, post-
contrast wall enhancement

No transmural necrosis

More severe 
endoscopic 
burns
(2b-3b)

Grade 3 Transmural necrosis  
(no enhancement  
of wall post-contrast)

High grade
(3b)
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Management of strictures
The most common late sequelae after corrosive in-

gestion, is the appearance of strictures. Endoscopy (dila-
tions) remains the first-line of non-operative treatment 
and the upfront tool for the evaluation of symptomatic 
patients. It should be avoided in the first 5-15 days after 
caustic ingestion because the tissue is friable during 
the healing period and perforation could occur easily 
[29,42]. Both balloon dilators and bougies have been 
used, with no clear advantage of each method over the 
other. Usually multiple sessions (3-5) will be required in 
order to successfully create sufficient luminal conduit. 
The intervals between sessions vary from 1 week to 3 
weeks. The use of stenting for oesophageal dilation is still 
being researched and more data are required in order to 
determine the optimal time and the type of stent most 
suitable [14]. After 5-7 failed attempts, reconstruction 
surgery of the oesophagus should be considered. 

ConCluSIon
In conclusion, although foreign body ingestion and 

food bolus impaction are frequently encountered and 
are usually self-resolved conditions, their management 
requires a multidisciplinary approach by a team con-
sisting of gastroenterologists, otorhinolaryngologists, 
surgeons and radiologists, in order to diagnostically 
confront complications and achieve the optimal thera-
peutic result. Oesophageal involvement, especially of the 
upper third, constitutes a true endoscopic emergency. 
Flexible endoscopy is the treatment of choice in these 
cases, with excellent safety and efficacy. Gastroentero-
logical societies’ guidelines recommend the establish-
ment of secondary re-evaluation in all patients, aiming 
to recognise latent pathologic conditions and prevent 
symptom recurrence.

Consumption of corrosive agents remains a signifi-
cant public health problem, with increasing numbers 
in developing countries. Despite the high morbidity 
and mortality, it is widely unreported, a factor that 
hinders the formation of guidelines. As caustic agents 
can be found in an enormous amount of household 
products, the main future directions should focus on 
prevention of injury with safe packaging regulations 
and educational programs. CT and endoscopy are the 
cornerstones of the emergency evaluation after caustic 
ingestion. An individualised approach based on the 
severity of the case and the local expertise is neces-
sary. Endoscopic dilation is the upfront non-operative 
treatment of strictures, which are the most commonly 

observed late consequence. Surgery is recommended 
in all patients who demonstrate transmural necrosis 
and in cases that endoscopic dilation fails to establish 
sufficient oesophageal patency. 
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