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CASE REPORT

Corrosive Esophagitis and Gastritis Induced by Glutaraldehyde
Ingestion
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Corrosive esophagitis and gastritis are characterized by caustic damage due to ingestion of chemical agents. Caustic agents cause
tissue destruction through liquefaction or coagulation reactions. Here, we report a case of corrosive esophagitis and gastritis caused
by accidental ingestion of glutaraldehyde in Korea. A 62-year-old man presented to the emergency department 8 hours after ingest-
ing glutaraldehyde, which is widely used for the prevention of foot-and-mouth disease in pigs. Urgent endoscopic examination re-
vealed severely damaged mucosae of the esophagus and stomach. With conservative treatment, the patient’s condition was im-
proved, and he was discharged on the 35th day of admission. (Korean J Helicobacter Up Gastrointest Res 2020;20:237-242)
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INTRODUCTION

Acute corrosive injuries appear as a result of ingestion
of acids, bases, oxidants, heavy metal salts and other chem-
ical substances. They can cause various degrees of injuries
to the upper gastrointestinal tract as well as aerodigestive
system. Presenting symptoms may be dyspnea, hoarseness
and dysphonia. And then those substances can cause addi-
tional injuries passing through the upper digestive tract, re-
sulting in epigastric pain, vomiting, and hematemesis
occasionally. Intensity of injury depends on the type, con-
centration, time of contact and amount of the substance
ingested. Even after the patient survives the acute phase of
the poisoning, following regenerative response may result
in esophageal or gastric stenosis and increased risk for
esophageal and gastric cancer.! Early endoscopic inter-
vention is useful in patients with corrosive poisoning, not
only for assessing the degree of mucosal injury and severity,
but also for determining the treatment plan and predicting
prognosis.” Glutaraldehyde is widely used for high-level dis-
infection of medical instruments, for its sterilizing effect and
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broad-spectrum biocidal activity. Moreover, it is also used
for prevention of foot-and-mouth disease in pigs, in Korea.
As far as we know, no cases of corrosive esophagitis and
gastritis induced by glutaraldehyde ingestion have been re-
ported in human. Here, we report the first case of corrosive
esophagitis and gastritis caused due to ingestion of gluta-
raldehyde, with a favorable outcome achieved by con-
servative management.

CASE REPORT

A 62-year-old man presented to the emergency room
with epigastric pain, nausea, vomiting, odynophagia and
hoarseness, 8 hours after accidental ingestion of gluta-
raldehyde solution, which is used to prevent foot-and-
mouth disease in pigs. He mistook the solution for alcohol,
drank about 2/3 cup of it, and then vomited immediately.
The patient was in a postprandial state, and he had had
his last meal 4 hours before the presentation to the emer-
gency department.

The patient had a history of depression without medi-
cation and chronic alcoholism. He appeared acutely ill
and his temperature was 37.5C, blood pressure 100/60
mmHg, and pulse rate 98 beats/min. A physical examina-
tion revealed a dry tongue, oropharyngeal burns, alcohol
breath odor, agitation, and decreased skin turgor. The

@ The Korean Journal of Helicobacter and Upper Gastrointestinal Research is an Open-Access Journal. All articles are distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.7704/kjhugr.2020.0027&domain=pdf&date_stamp=2020-09-10

Korean ] Helicobacter Up Gastrointest Res: Vol 20, No 3, September 2020

laboratory findings included a white blood cell count of
27,190/mn?’, hemoglobin level of 17.2 g/dL, and platelet
count of 292,000/mm3. Immediate arterial blood gas anal-
yses revealed metabolic acidosis (pH 7.288, PaCO, 25.3
mmHg, Pa0; 75 mmHg, HCO; 11.8 mmol/L, SaO; 92.1%).
CRP level was 4.42 mg/dL, and the rest of laboratory test
results, including coagulation function and electrolytes,
liver function and kidney function were normal.

Direct X-ray examinations of the abdomen and chest
were normal. Because of his hoarseness, laryngoscope was
done to reveal severe edema of epiglottis and vocal cord
without evidence of airway obstruction. Contrast-enhanced
chest CT was performed to rule out the possibility of
pneumonitis and perforation of upper gastrointestinal tract,
before performing esophagogastroduodenoscope (EGD). Ex-
tensive thickening of esophageal wall with paraesophageal
infiltration was noted (Fig. 1A), and severe transmural wall
thickening with multiple ulceration in the stomach was also

revealed on the chest CT (Fig. 1B).

Fifteen hours after admission, the patient underwent the
index EGD. During EGD, diffuse linear mucosal breaks with
hemorrhagic erosion, erythema with swelling, and shallow
ulcerations were observed in the entire esophagus. In addi-
tion, dark brown or grayish discoloration, severe swelling
with edema, and multiple erosions were detected at gastric
body and antrum. These findings were compatible with cor-
rosive esophagitis and gastritis (Fig. 2). The severities of in-
juries were graded endoscopically according to Zargar's
classification as ITIA (esophagitis) and IIIA (gastritis), res-
pectively. The patient was admitted to the intensive care
unit ICU) because of possibilities of respiratory distress, re-
nal dysfunction and combined state of corrosive esophagitis
and corrosive gastritis. The initial therapy consisted of intra-
venous administrations of proton pump inhibitor (panto-
prazole 40 mg intravenous [i.v.]), steroids (dexamethasone
5 mg i.v.) and antibiotics (ceftriaxone 2 mg i.v.) with main-

Fig. 1. (A) The contrast-enhanced chest
CT image shows diffuse extensive
esophageal wall thickening and para-
esophageal infiltration. (B) Extensive
wall thickening with multifocal deep
ulceration in the stomach is shown,
involving the gastroesophageal junction.

Fig. 2. The esophagogastroduodenoscopy images obtained 15 hours after admission shows corrosive changes of the esophagus and stomach. (A,
B) Diffuse linear mucosal breaks with hemorrhagic erosion and erythema, and swelling is observed in the entire esophagus and gastroesophageal
junction. (C) The gastric body shows dark brownish discoloration, severe mucosal swelling, and multiple erosions. (D) The gastric antrum has
multiple hemorrhagic erosions, erythema, swelling, and shallow ulcers.
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taining fasting and total parenteral nutrition support. On the
3rd day after admission, the patient showed no air way dis-
tress or evidence of progression of laryngeal edema; there-
fore, steroid was tapered off after 8 days of administration.
The patient showed stabilized vital signs without fever, so
antibiotic treatment was discontinued on the 7th day after
admission.

On the 10th day after admission, follow up EGD was
done (Fig. 3). Only minor erosive changes and signs of
healing were detected in the esophagus. However, there
was mild stricture noted at the gastroesophageal junction.
On the other hand, there were still noted inflammation
signs on the stomach and bulb of duodenum. As the pa-
tient complained of odynophagia on water ingestion, we
did not proceed with the oral diet. Total parenteral nu-
trition and proton pump inhibitor infusion was maintained
for additional 16 days. On the 26th day after admission,
last EGD was done (Fig. 4). Esophageal damage was al-
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most completely healed, except remaining mild stricture at
the gastroesophageal junction. Also, inflammatory mucosal
change of gastric body, antrum and bulb of duodenum
were in a much improved state. In addition, there was no
abnormal finding regarding the small and large intestine in
enhanced abdominal CT. Since odynophagia had abated as
well, the patient was allowed to take sips of water from
the 27th day after admission. After starting soft diet, there
was no specific symptom complaint such as dysphagia or
abdominal pain. After beginning oral diet, the patient un-
derwent psychiatric therapy for chronic alcoholism and
severe depressive mood before discharge. The patient was
discharged on the 35th day after admission. After 1
month, he visited Chung-Ang University Hospital through
outpatient clinic. The patient was in good condition with-
out any significant symptom complaint.

Fig. 3. (A) Esophagogastroduodenoscopy images obtained 10 days after admission. The erosions and edematous changes in the body of the esophagus
have disappeared. (B) Mild degree of erythematous mucosal and minor erosive changes still remain at the gastroesophageal junction. (C) The swelling
and erythematous changes of the gastric mucosa show a cobblestone appearance. (D) A subepithelial hemorrhage is also observed at the gastric

body and antrum.

Fig. 4. Esophagogastroduodenoscopy images obtained 26 days after admission. (A, B) No mucosal abnormality is depicted in the body of the
esophagus, except for the mild stricture formation at the gastroesophageal junction. (C, D) The erythema with swelling and subepithelial hemorrhage
in the gastric body and antrum have substantially improved.
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DISCUSSION

Glutaraldehyde is a five-carbon dialdehyde (CsHsO») with
a very high reactivity.” As 2% glutaraldehyde solution is
commonly used for disinfecting endoscopes, its toxic effect
to human body has been reported as a few experiences
in endoscopy units. Glutaraldehyde is colorless and acts
as a strong irritant to skin, respiratory tract and eye.’
Glutaraldehyde vapor irritates the bronchial and laryngeal
mucosa and it can lead to swelling of the mucosa. There
is a report which described the toxic effect of gluta-
raldehyde, such as watering of eyes, rhinitis, dermatitis, res-
piratory difficulties, nausea and headache, experienced by
several medical staffs in an endoscopy unit.* In addition, it
has also been reported that residual glutaraldehyde on the
colonoscope after disinfection, could induce hemorrhagic
colitis.” There was a study about the effect of glutaraldehyde
exposure in rats. According to this report, exposure to gluta-
raldehyde could produce toxic inflammation effect on sub-
mucosa near the gastroesophageal junction, leading to
esophagitis or esophageal stricture.’ However, the damage
to the upper gastrointestinal tract after ingestion of gluta-
raldehyde in human has not been reported before, as far
as we know.

In this case, the patient drank a 10% glutaraldehyde
solution used for prevention of foot-and-mouth disease in
pigs. This material is mainly available as acidic aqueous
solutions (pH 3.0~4.0).” Although caustic injury of gastro-
intestinal tract can be caused by either alkaline or acidic
material, alkaline material accounts for most cases of
caustic ingestion.” Alkaline substances react with tissue
proteins and fats, resulting in liquefactive necrosis. This
leads to deeper penetration into tissues with a greater
likelihood of transmural injury. On the other hand, acids
are converted to acid proteins after it reacts with tissue
proteins, leading to coagulation necrosis. The coagulated
material at the surface prevents the transmural invasion of
corrosive agent, reducing the penetrating depth of
injury.”"® However, it is known that according to the in-
gested amount or pH of causative materials, acidic sub-
stances can also cause full-thickness injury to the upper
gastrointestinal tract.!’ Traditionally, acids are known to
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cause more damage to the stomach, while alkalis mainly
cause injury to the esophagus. In our case, the injury of
stomach was transmural, and more severe than that of
esophagus.

Caustic agents induce tissue necrosis, which leads to
the damage of mucosa within a few seconds. On 1 or 2
days after the ingestion of alkaline agents, damage of the
mucosa is accelerated by thrombosis in small vessels and
the production of heat."® In addition, scar formation be-
gins at the third or fourth week and may continue for
several months. As a result of these processes, stricture
and shortening of the gastrointestinal tract can occur.
Furthermore, shortening of the esophagus changes the
lower esophageal sphincter pressure and aggravates gas-
troesophageal reflux, which gradually accelerates stricture
formation.” However, in this case, only mild esophageal
stricture occurred after the event.

Endoscopy is recommended for evaluating the caustic
injury especially during the first 12 to 48 hours of caustic
ingestion. However, as the tissue becomes friable and as
the risk of perforation increases, endoscopy is generally
avoided from 5 to 15 days after caustic ingestion.14 The
Zargar’s classification is widely used to evaluate and clas-
sify corrosive injuries of the upper digestive tract.” The
injury can be graded from O to IV, and the higher grade
means more severe degree of injury. This grading system
could help the physicians to predict complications includ-
ing stricture formation as well as systemic complications,
respiratory failure, and long-term survival.'® Although the
necessity or timing of follow-up endoscopy during hospi-
talization has not been clearly investigated, there are some
reports where balloon dilatation or stent insertion can be
performed due to stricture formation, in early chronic
phase (3 weeks to 6 months)."”"® In addition, regular en-
doscopic examination during the long-term follow-up pe-
roid is recommended, since the incidence of esophageal
cancer increases after several decades from the event.

Although there is no definite consensus on how long oral
intake should be avoided, previous studies suggest that
esophageal rest could decrease post-corrosive complications.
Taking food by mouth can aggravate infection and in-
flammation of the damaged lesion, delay and complicate
healing of the lesion.” All things considered, the timing of



resuming the oral diet should be determined by a compre-
hensive consideration of the severity of the tissue damage
and the patient’s overall condition. Oral intake can be
started within days with antacid therapies in patients with
relatively non-severe corrosive injuries. On the contrary,
the timing of oral diet should be carefully determined in
patients with more severe cases of damage (Zargar’s grade
II or 1), and adequate nutritional support via parenteral
route or nasoenteric tube is recommended in the early
phase of injuury.14 Stricture formation is one of the most
important complications of corrosive damage to the
esophagus. The existing literature does not strongly recom-
mend corticosteroid administration for prevention of stric-
ture formation, due to conflicting results and insufficient
evidence to support this therapeutic approach.14 In this
case, dexamethasone was only used for a short period due
to severe epiglottitis with risk of airway obstruction. When
severe edema and inflammation of larynx and epiglottis is
suspected, steroid is often used to reduce edema and to se-
cure the patency of the upper airway tract. This is a gen-
eral approach for the early management of acute epi-
glottitis, although there is still lack of evidence whether the
same approach should be taken in the case of corrosive
epiglottic injury.”

We report the first case of corrosive esophagitis and gas-
tritis due to accidental ingestion of glutaraldehyde, diag-
nosed through endoscopy in the early stage. The patient
showed a favorable outcome with conservative treatment,
showing minimal post-corrosive complication.
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