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1  |  INTRODUCTION

Management of esophageal strictures has evolved over 
time. We describe a case of a 14- month- old male with 
esophageal strictures from caustic ingestion. Endoscopy 
was performed, and the strictures were dilated with na-
sogastric tubes. This case demonstrates that dilatation 
of esophageal strictures using nasogastric tubes is safe, 
cheap, and reliable.

Ingestion of corrosive substances remains an import-
ant public health problem mostly in developing countries. 
Social and economic variables and lack of prevention has 
led to increases in these injuries.1 Caustic ingestion typi-
cally refers to the ingestion of strongly alkaline (pH >11.5) 
or acidic (pH <2) household or industrial cleaning prod-
ucts. Ingestion of caustic substances may cause burns 
to the cheeks, mouth, oropharynx, esophagus, stomach, 
and sometimes the duodenum.2 Acid ingestion is more 
common in Europe and Asia, whereas alkali ingestion is 
more common in Africa, Oceania, and the Americas.2,3 
Acids cause an eschar of burnt tissue from coagulation 
necrosis. Alkaline agents destroy proteins and fats and 
destroy the cellular architecture through liquefactive ne-
crosis. Tissue destruction with alkali ingestion continues 
through the mucosa to muscular layers until the alkali is 
neutralized.1,2,4

The most frequent and serious long- term complica-
tion from the ingestion of caustic substances is severe 
esophageal stenosis and/or strictures. The management 
of esophageal strictures has evolved, and development 
of endoscopic techniques has led to more conservative 
management, rather than more aggressive surgical proce-
dures. Endoscopic dilation (with balloon or bougienage) 
is the most widely used technique.2,5 In endoscopic dil-
atation of esophageal strictures, balloon or wire- guided 
bougie dilators are used to perform esophageal dilatation. 
However, these balloons or wire- guided bougie dilators 
are often scarce in developing countries and adapted pe-
diatric devices are usually lacking. Also, bougienage dil-
atations in the pediatric population are rarely reported 
due to the fear of exerting further axial shearing forces 
on a stenotic esophagus.6 We describe a non- conventional 
technique of endoscopic dilation using nasogastric tubes 
in a 14- month- old child.

2  |  CLINICAL CASE

A previously healthy 14- month- old male presented to the 
nutritional rehabilitation unit with a history of progres-
sive weight loss and difficulty in swallowing for 1 month. 
Initially, the patient had difficulty in swallowing solid 
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foods only, but gradually developed difficulty in swallow-
ing liquids. There was also a history of regurgitation and 
vomiting of feeds. The above symptoms started following 
accidental ingestion of an unspecified quantity of caus-
tic liquid at home. The mother noted drooling of saliva 
continuously for the last 1 week prior to the hospital visit. 
There was no complaint of painful swallowing or history 
of ingestion of a foreign body.

On physical examination, the patient was sick- 
looking, moderately wasted and dehydrated, and afe-
brile with an axillary temperature of 37.1°C. There was 
no pallor, jaundice, edema, or lymphadenopathy. Body 
weight was 8.0 kg, and the mid- upper arm circumference 
was 11.5 cm (normal >13.5 cm). Complete blood count 
was within normal limits. A diagnosis of non- edematous 
severe acute malnutrition was made and appropriate 
treatment with intravenous fluids and nutritional con-
sultation was initiated.

A barium swallow was obtained to determine the pos-
sible cause of the dysphagia. It showed two tight strictures 
of the upper and middle esophagus (Figure 1).

An upper gastrointestinal (GI) endoscopy was planned. 
The endoscopy was performed under general anesthesia. 
A standard Olympus adult endoscope (10 mm diameter) 
was used. The endoscope was advanced to about 7 cm from 
the incisors where there was noted to be a stricture. This 
was dilated easily with the endoscope. The endoscope was 
further advanced to about 12 cm from the incisors where 
there was noted to be a tight stricture (Figure 2). Under 
direct visualization, this stricture was serially dilated with 
a 10 French nasogastric tube, and it was dilated again 
with 16 French nasogastric tube (Figure 3). Subsequently, 
the endoscope was able to pass to the distal esophagus 
(Figure 4).

Postoperatively, the patient was prescribed a proton 
pump inhibitor and allowed to start feeding 24 h after the 
endoscopy. Due to financial constraints, the patient did 
not return for follow- up.

3  |  DISCUSSION

Ingestion of caustic substances and its long- term effect on 
the GI system maintain its place as an important public 
health issue despite the multiple efforts to educate the 
public and contain its growing number. This is due to the 
readily available presence of these caustic agents as items 
of household use and loose regulatory control on its pro-
duction. According to the American Association of Poison 
Control (AAPC), household cleaning substances made up 
over 11% of all chemical exposures in children under the 
age of five in the United States from 2010 to 2020.7 Cases 
of caustic ingestion in Africa are largely underreported.5

The age of occurrence for caustic ingestion presents in 
a bimodal fashion. The first peak is in the 1–  5- year- old age 
group. Toddlers are most at risk. Children are more likely 

F I G U R E  1  Barium esophagram demonstrating an upper (blue 
arrow) and middle esophageal (yellow arrow) stricture.

F I G U R E  2  Endoscopic view of the mid- esophageal stricture 
with surrounding edema and erythema of the mucosa.
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to ingest caustic substances either accidentally or out of cu-
riosity. Mortality is rare because children often spit out the 
corrosive material immediately. The second peak is in the 
adolescent and young adult (21 years and older) age group. 
Majority of ingestions in this age group are intentional sui-
cide attempts resulting in a greater and more extensive in-
jury.2,8– 11 Cases of caustic ingestion in children over the age 
of 5 years should raise an index of suspicion.2 Given our 
patient's age, their ingestion was likely accidental.

The clinical presentation of caustic ingestion is diverse 
and does not always correlate with the degree of injury. 
Symptoms depend on the location of damage. Hoarseness 
and stridor are signs that are highly suggestive of upper re-
spiratory tract involvement, particularly the epiglottis and 
larynx. The presence of these findings may signal a poten-
tially life- threatening respiratory event. Fever, chest pain, 
peritonitis, or hypotension are concerning for visceral 
perforation. Dysphagia, odynophagia, and drooling are 
more specific for an esophageal injury.1,4 Hematemesis or 
epigastric pain is concerning for gastric involvement.1,12 
The severity of the lesions depends on the type, quantity, 
duration of contact, and concentration of the caustic sub-
stance ingested. Acute complications include mucosal 
injuries, perforations, fistulae, mediastinitis, and perito-
nitis, while long- term complications include esophageal 
stricture, pyloric stenosis, and esophageal squamous cell 
carcinoma.13 Our patient presented with an esophageal 
stricture approximately 1 month after the initial ingestion.

In the acute management of caustic injuries, neutral-
izing agents should not be administered due to the addi-
tional thermal injury and chemical destruction of tissues 
these reactions produce. Vomiting should not be induced 

to avoid reexposure to the caustic substance.4 Routine na-
sogastric intubation in the acute setting to remove any re-
maining caustic material is no longer warranted because 
of the risk of infection which may delay mucosal healing.14

Upper GI endoscopy is considered the foundation 
in the diagnosis and management of caustic ingestions. 
Zargar's classification is the most used to describe muco-
sal injury of the esophagus as demonstrated in Table 1.14 
Zargar et al found that early major complications and 
death were confined to patients with Grade III injuries. 
All patients with Grade 0, I, and IIA injuries recovered 
without sequelae. Majority of grade IIB and all survivors 
with Grade III injuries eventually developed esophageal 
or gastric scarring. The degree of esophageal injury at 
endoscopy is a predictor of systemic complications and 
death with a 9- fold increase in morbidity and mortality 
for every increase in injury grade.15 Our patient presented 
with a Grade I mucosal injury.

The primary non- surgical treatment of caustic esoph-
ageal stricture is endoscopic dilatation. This can be 
achieved with Bougies or balloon dilators. For tight and 
fibrotic strictures, bougie dilators are often more reliable 
than balloon dilators.16 For either technique, the goal is to 
achieve relief of symptoms and to maintain an efficient lu-
minal diameter of at least 15 mm.17 It is generally recom-
mended to continue weekly dilations as long as progress is 
being made. The frequency is reduced once the preferred 
luminal diameter is achieved.2 In our case, bougie and bal-
loon dilators are not readily available and are cost prohib-
itive for our patient population. We recommend dilation 
with nasogastric tubes in situations in which there may be 
limited resources.

F I G U R E  3  (A) Dilation of the 
esophagus with a 10 French nasogastric 
tube. (B) Serial dilation of the esophagus 
with a 10 French nasogastric tube. 
(C) Further dilation with a 16 French 
nasogastric tube.

F I G U R E  4  (A) Endoscopic view of 
the esophagus after dilation with the 16 
French nasogastric tube, with bleeding 
noted. (B) More distal view after serial 
dilation. (C) Endoscopic view of the distal 
esophagus after completed dilation.
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Though endoscopic dilatation with balloon dilators 
has been the standard of care for benign esophageal stric-
tures, the recurrence rate still reaches up to 40%.18 Stents 
play a valuable role in this patient population. Three types 
of stents are now available: self- expanding metal stents, 
self- expanding plastic stents, and biodegradable stents. To 
date, there is still no ideal stent recommended for univer-
sal use among patients with benign esophageal strictures, 
therefore the choice for each patient should be individual-
ized.4,18 Surgical intervention is indicated in severe cases 
of esophageal strictures where endoscopic therapy fails or 
where there is evidence of perforation. Surgical options 
include partial or total esophagectomy with gastric pull- 
through or colonic interposition.2,5

Gastric acid suppression with H2- receptor blockers 
or proton pump inhibitors have become routine practice 
to allow faster mucosal healing and to prevent stress ul-
cers.2 In the setting of caustic ingestion with corrosive 
esophagitis, sucralfate is said to hasten mucosal healing 
by providing a physical barrier between the harmful ef-
fects of the corrosive substance and the gastroesophageal 
mucosa.14,19 The use of corticosteroids is controversial. 
Multiple studies have shown that corticosteroid adminis-
tration does not provide any benefit in preventing stricture 
development.1,2 Intralesional steroid injections such as 
triamcinolone have long been suggested to prevent stric-
tures. However, the optimal dose and frequency have not 
been validated.1,14 Routine use of antibiotics is also con-
troversial.1,2,14 Mitomycin C has been shown to decrease 
the rate of caustic stricture formation in animal studies 
and has been used as an adjunct in humans after stricture 
dilatation.1,2,4,14

4  |  CONCLUSION

Ingestion of caustic substances and its long- term effect 
on the gastrointestinal system maintain its place as an 

important public health issue despite the multiple efforts 
to educate the public and contain its growing number. 
Follow- up in a patient with a clear history of acciden-
tal ingestion of a caustic substance requires prompt and 
thorough management to assess for late complications. 
This case highlights that endoscopic dilatation of esopha-
geal strictures using nasogastric tubes, yet to be reported 
in the literature, is a safe, cheap, reliable, and successful 
method. Alternative methods of management with dilata-
tion are imperative in developing countries with limited 
resources.
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