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Corrosive Esophageal Injury due to a Commercial Vinegar Beverage 
in an Adolescent
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Although gastroesophageal damage is commonly induced by accidental drinking of a strong acid or alkali, damage due to the 
consumption of a vinegar beverage is not well known. We report a case of corrosive esophageal ulcer found in an adolescent 
consuming a vinegar drink daily. A 15-year-old male visited the emergency room presenting with hematemesis and severe epigastric 
pain. Multiple longitudinal ulcers, concurrent mucosal hemorrhage, and denuded mucosa were noted in the whole of the esophagus 
via an endoscopic examination. He had been drinking a vinegar beverage daily without sufficient dilution. The patient was treated 
with corticosteroid, antibiotic therapy, and mucosa protecting alginate medication and was asked to fast for a week. The follow-up 
endoscopy showed improvement of the esophageal injuries. Overall, continuous consumption of a vinegar beverage can result in 
acidic burns and destruction of the surface of the upper gastrointestinal tract. Therefore, vinegar beverages should be considered as 
corrosive agents.  Clin Endosc  2020;53:366-369
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INTRODUCTION

Although gastroesophageal damage is commonly induced 
by accidental drinking of a strong acid or strong alkali, dam-
age due to the consumption of a commercial vinegar beverage 
is not well known. There have been reports of esophageal 
injury due to the consumption of apple cider vinegar, though 
it is more strongly acidic than a vinegar beverage.1,2 Diverse 
vinegar beverages are becoming popular and being widely 
consumed with little evidence with regards to health benefits. 
Various vinegar beverages are commercially available in the 
market with pH values usually below 5.51. Vinegar drinks 
are drawing attention as a health solution in everyday diet, 

though there has been no definite clinical evidence in this 
regard. Because of their acidity, overconsumption of vinegar 
beverages can result in damage to the gastrointestinal tract. 
We report a case of corrosive esophageal ulcer that was found 
in an adolescent consuming a vinegar drink daily.

CASE REPORT

A 15-year-old boy presented with severe pain at the subster-
nal and epigastric areas with tenderness, vomiting, and he-
matemesis for 2 weeks. He was hemodynamically stable, with 
a clear mental state. He had been habitually drinking more 
than half a cup (100–150 mL) of a pomegranate-fermented 
vinegar beverage with no sufficient dilution every morning 
for 1 month. The acidity of this beverage was 2.7% with a pH 
of 2.6, and it was composed of acetic acid (35%), citric acid 
(60%), and maleic acid (5%) in the form of organic acids. The 
manufacturer recommended a 3:1 dilution of water and vine-
gar before drinking.

Initial laboratory tests showed mild leukocytosis (20,700/mm3) 
with 79% segmented neutrophils, 8% lymphocytes, and 11% 
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monocytes. C-reactive protein was elevated to 9.81 mg/dL, 
and the initial hemoglobin level was 16.1 g/dL. Other labora-
tory findings including coagulation test and electrolytes were 
normal. Contrast-enhanced chest and abdomen computed 
tomography (CT) was performed and swelling in the distal 
esophagus and gastric cardia was noted (Fig. 1). 

The esophagogastroduodenoscopy showed multiple deep 
and longitudinal ulcers with concurrent hemorrhage and 
denudation along the entire esophagus (Fig. 2A). In the area 
where cardia swelling was noted on CT, findings of verrucous 
gastritis were observed via gastrointestinal endoscopy without 
any acute mucosal changes. Furthermore, the upper gastric 
body showed the same findings. An esophageal pathologic 
examination showed no fungal, cytomegalovirus, or herpes 

virus infection, but acute ulceration with infiltration of neu-
trophils and eosinophils was noted (Fig. 3). Cytomegalovirus, 
herpes simplex virus, and tuberculosis tests were negative. Im-
munoglobulin (IgG, IgA, IgM, and IgD), complement 3, com-
plement 4, and CH50 levels were also within normal ranges. 
Immunoglobulin E was elevated to 862.2 IU/mL, which was 
thought to be related to his chronic allergic rhinitis. A naso-
gastric tube was inserted for one week for enteral feeding. 
Systemic corticosteroid therapy (dexamethasone, 0.1 mg/kg/
day for 1 week) was prescribed and then tapered. Cefamez-
in, a first-generation cephalosporin, was administered every  
8 hours to a total of 50 mg/kg/day. His C-reactive protein 
level decreased to 0.84 mg/dL on the third day of admission. 
Follow-up endoscopy, performed on the 7th day of admission, 

Fig. 2. Esophagoscopic findings of the patient. The initial esophagoscopy showed multiple longitudinal ulcers with concurrent mucosal hemorrhage and denuded 
mucosa in the whole esophagus (A). The follow-up esophagoscopy showed that the previous esophageal injuries were completely resolved (B).

A B

Fig. 1. Contrast enhanced abdominal computed tomography image of the patient. The image showed swelling in the distal esophagus (A, arrowheads) and gastric 
cardia (B, arrowheads). The swelling of the esophagus was later documented to be severely ulcerated with a hemorrhagic mucosal injury (A inlet) and that of gastric 
cardia to be verrucous gastritis with chronic inflammation (B inlet, arrows).
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showed complete resolution of the esophageal mucosal lesions 
(Fig. 2B). 

DISCUSSION

There have been many case reports concerning gastro-
esophageal damage induced by accidental drinking of a strong 
acid or strong alkali; however, reports on esophageal injury 
due to the consumption of a commercial vinegar beverage are 
very rare, especially in Korea. Various vinegar beverages are 
available in the market, usually with a pH below 5.5, which 
indicates that such beverages are weak acids, but can cause 
corrosive damage to the digestive tract. The upper gastroin-
testinal tract regions, such as the esophagus and cardia, are 
especially vulnerable.2

There have been few reports on oral and esophageal inju-
ries due to ingestion of vinegar-containing foods. Hill et al. 
performed an analysis on the acid components of various 
popular apple cider vinegar tablets available in US markets 
and esophageal injury due to specific brands.1 The report ex-
plained that esophageal injury can be induced based on the 
contact time length and the pH, ingested volume, acid con-
centration, and form of the vinegar. It has been reported that 
the acid concentration of most commercial vinegar tablets 
was 3 to 10-fold that of house vinegar.1 On the contrary, it was 
very difficult to find reports concerning acid components and 
any possible gastrointestinal injuries caused by commercial 
acidic beverages in Korea. Due to the increasing awareness 
regarding health, vinegar drinks are drawing attention as a 
health solution in everyday diet, though there has been no 
definite clinical evidence. Owing to its acidity, overconsump-

tion of vinegar drinks may damage the gastrointestinal tract. 
We are not aware of the possibility of any hazards induced by 
household acidic foods. However, there has been a report of 
topical cutaneous contact with household apple cider vinegar, 
which had an acidity of less than 5%, that resulted in abrupt 
epidermal necrosis in a 7-year-old boy.3 

The stomach mucosa is more vulnerable to acid than the 
esophagus due to the protective esophageal eschar formation 
that allows acid to flow rapidly to the stomach. On the con-
trary, the high surface tension of alkali permits the esophagus 
to remain in contact with such ingested alkaline substances 
for longer periods, which can result in severe mucosal injury 
to the esophagus.4 The beverage our patient consumed was 
not strongly acidic. However, he had consumed the liquid for 
more than a month and swallowed large volumes at a time 
every day. Therefore, we suggest that this commercial bever-
age, even though it has a weak acid component, might induce 
mucosal damage.

Ingestion of caustic substances may cause corrosive damage 
to the contact site, which can lead to eosinophilic necrosis, 
swelling, and hemorrhagic congestion in the early stages.5 
Homan et al. reported prominent eosinophils in esophageal 
pathological findings of an 8-year-old boy who accidentally 
ingested a strong acid;6 these findings were also noted in the 
esophagus biopsy of the patient in this report. The injured 
mucosa tends to progressively change over time. The injured 
mucosa is covered by a leukocytic fibrinous layer during the 
initial stages after the injury, and fibroblasts replace the lesion 
with time. After 5 days, the lesion has fungal infection. If the 
symptoms are more severe and the lesions are wider, esopha-
geal fungi may also be noted.5 

In this case, cardia swelling was seen on the CT scan, which 

Fig. 3. Pathologic findings of the esophageal lesion. The esophageal biopsy showed minimal parakeratosis, some red blood cells (RBCs), and many eosinophilic 
infiltrates (A). Another section of the esophageal biopsy showed minimal parakeratosis, some RBCs, and many eosinophilic infiltrates (B). A neutrophil was also noted 
(arrow) (hematoxylin and eosin, ×400). 
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could not exclude the possibility of cardia damage due to 
corrosive esophagitis. On endoscopy, however, mucosal dam-
age was directly observed, and only verrucous gastritis was 
observed in the cardia and upper gastric body, and acute mu-
cosal changes such as ulcers were not observed. This patient 
had been treated for Helicobacter pylori-positive nodular gas-
tritis and duodenal ulcer 1 year prior to the onset of corrosive 
esophagitis. H. pylori was not observed at the current presen-
tation; however, chronic mucosal alteration due to H. pylori 
infection was suspected. Furthermore, the corrosive damage 
did not appear to extend to the cardia. This further emphasiz-
es the importance of endoscopy for diagnosis in patients with 
corrosive esophageal injury.

Corticosteroid treatment is recommended to prevent the 
development of esophageal stricture. However, such treat-
ments are controversial. A prospective study for 18 years on 
the effectiveness of corticosteroids as treatment for corrosive 
esophageal injury in children showed that there were no ben-
efits of using corticosteroid treatment to prevent strictures.7 

But there have been reports supporting the positive effects of 
corticosteroids in cases of corrosive esophagitis. A large study 
analyzing 361 subjects showed that esophageal stricture rarely 
occurred in the group treated with steroids and antibiotics; 
these data were statistically significant.8 High-dose methyl-
prednisolone treatment for a short period is also effective to 
prevent esophageal stricture.9,10 This treatment can also be 
used effectively in patients with corrosive esophageal stric-
tures and for those with resistance to dilatation therapy.11 

In the past, nasogastric tubes were inserted to sustain pa-
tency of the esophageal lumen and to prevent esophageal 
stricture.12 However, it may also cause secondary injury due 
to vomiting while also causing acid reflux and long stenosis.13 
This insertion routine is thus no longer recommended.12,13 On 
the other hand, the insertion of a nasogastric tube is helpful 
with respect to enteral feeding when esophageal injury is 
severe and oral intake is difficult.14 In a treatment algorithm 
for the ingestion of corrosive substances, enteral feeding via 
nasogastric tube is recommended in cases of circumferential 
lesions found via endoscopy.4

As shown in this case, vinegar beverages should be consid-
ered as corrosive agents that can cause serious gastrointestinal 
tract injury. Continuous consumption of vinegar beverages 
can cause acidic burns and destroy the surface of the upper 
gastrointestinal tract, leading to esophageal ulcers. Fruit-based 

fermented vinegar beverages are popular globally and are 
not strongly acidic, and their manufacturers take advantage 
of the impression that the drinks provide health benefits as a 
marketing strategy; however, we should be cautious while us-
ing such products because they can cause severe injury to the 
gastroesophageal mucosa. 
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