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Gastric Erosion due to Hydrochloric Acid Ingestion
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Abstract: Female, 39 years old, Javanese came with nausea and vomitting every ingestion any food or water. It is found that there is no
previous history taking of NSAIDs. However, she has history drink floor cleaning agents 5 years ago. She was in abdominal discomfort
since 5 years ago and worsen since 3 months prior admission to hospital. She also complained feel fullness on her stomach every
ingestion any food or water. Her esofagogastroduodenoscopy revealed erosions in esophagus and gaster. She was in restoration therapy

using PP1 and showing good outcome.
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1. Background

Chemical injury of upper gastrointestinal tract may cause by
acute poisonings with hydrochloric acid, the most common
location being the esophagus and the stomach. If the patient
survives the acute phase of the poisoning, regenerative
response may result in esophageal and/or gastric erosion or
stenosis and increased risk for esophageal cancer. Accidental
ingestion, particularly in children, due to careless storing of
chemicals and ingestion with suicidal intent and due to free
availability of the caustic agents contribute to their
occurrence. Establishing the diagnosis of acute corrosive
poisonings, the severity of the post-corrosive endoscopic
changes of the esophagus, stomach and duodenum is of
major importance.™ 2

Gastric erosions have been defined as endoscopically
detectable mucosal breaks that do not penetrate the
muscularis mucosae. The duration of erosion can be short-
term, chronic or recurrent. An erosion is formed either as a
consequence of epithelial cell death or of epithelial
detachment, resulting in loss of epithelial cells that exceeds
the epithelial regeneration capacity. Secondly, the loss of
epithelial cells evokes luminal factors e.g. gastric acid
release which can start to destroy subepithelial structures.
This kind of loss of mucosal integrity can be induced by
several chemicals, diseases and mechanical or physical
factors.®*®

2. Case Presentation

Female, 39 years old, Javanese, came with chief complain
had nausea and vomiting every ingestion any food or water.
She complained felt fullness on her stomach and also felt
pain on her epigastric site. The pain presented in the case of
an empty stomach or after meal and sometimes at night. The
patient has felt nausea and abdominal discomfort since 5
years ago and worsen since 3 months ago. Patient confessed
there was history of drinking floor cleaning agents 5 years
ago and afterthat patient said felt uncomfortable in her
stomach every eat, so that we also find decreased of body
weight because of difficulty to eat.There was no any alcohol
and smoking historynorprevious illness such as diabetes
mellitus and cardiovascular diseases not reported.

On physical examination, it was found that his blood
pressure was normal: 110/70 mmHg, pulse rate 84 times/

minute, respiratory rate 20x/minute. Tenderness on palpation
of epigastrium. Laboratory result showed a normal on cell
blood count: WBC: 9.12x 10% Hemoglobin: 11.8 gr/dl,
Platelet: 325x10°. Liver function test and kidney function test
were also normal. But, there is a slight decrease on
electrolyte count: Na: 131 mmol/L, K: 3 mmol/L, Chlor: 88
mmol/L. The patient was diagnosed with dyspepsia
fungsional due to suspect gastric erosive. The patient was
then admitted to ward and giving infusion normal saline,
proton pump inhibitor esomeprazole bolus 40 mg
intravenous and continuous with 40 mg/ 24 hours, antiemetic
ondansentron 4 mg intravenous every 8 hours and also
planned for esofagogastroduodenoscopy to assess the extent
of the upper gastrointestinal damage.

Figure 1: Erosion on the esophagus

Figure 2: Erosion on the gaster
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Esofagogastroduodenoscopy result was showed erosions on
the esophagus and also gaster. So the diagnosis was erosions
on the esophagus and gaster due to floor cleaning agents
ingestion 5 years ago.

3. Discussion

Chemical injury of upper gastrointestinal tract may cause by
acute poisonings with hydrochloric acid, the most common
location being the esophagus and the stomach. If the patient
survives the acute phase of the poisoning, regenerative
response may result in esophageal and/or gastric erosion or
stenosis and increased risk for esophageal cancer. Accidental
ingestion, particularly in children, due to careless storing of
chemicals and ingestion with suicidal intent and due to free
availability of the caustic agents contribute to their
occurrence. Establishing the diagnosis of acute corrosive
poisonings, the severity of the post-corrosive endoscopic
changes of the esophagus, stomach and duodenum is of
major importance.™ 2

Hydrochloric acid has many uses. It is used in the
production of chlorides, fertilizers, and dyes, in
electroplating, and in the photographic, textile, and rubber
industries. Hydrochloric acid is corrosive to the eyes, skin,
and mucous membranes. Acute (short-term) inhalation
exposure may cause eye, nose, and respiratory tract irritation
and inflammation and pulmonary edema in humans. Acute
oral exposure may cause corrosion of the mucous
membranes, esophagus, and stomach and dermal contact may
produce severe burns, ulceration, and scarring in humans.
Chronic (long-term) occupational exposure to hydrochloric
acid has been reported to cause gastritis, chronic bronchitis,
dermatitis, and photosensitization in workers. Prolonged
exposure to low concentrations may also cause dental
discoloration and erosion.®’

Ingestion of concentrated hydrochloric acid at concentrations
sufficient to produce mucosal irritation, can cause severe
corrosive injury to lips, mouth, throat, oesophagus and
stomach, pain, irritation, dysphagia, nausea, vomiting, thirst,
salivation, chills, fever, shock and renal failure as well as
burns, ulceration and perforation of the gastrointestinal tract.
Peritonitis or oesophageal, gastric or pyloric strictures may
also occur.?*

Gastric erosion was defined as a superficial defect in the
mucosa that did not penetrate through the muscularis
mucosae layer.The duration of erosion can be short-term,
chronic or recurrent. The usual finding is a white base of

erosion, although occasionally a blackened base may be seen
as a mark of recent haemorrhage; the lesions are flat or
minimally depressed and usually are surrounded by a narrow
rim of erythema. Erosion has also been described as a defect
in the mucosa with a necrotic base that is less than 3-5 mm
in diameter. This kind of loss of mucosal integrity can be
induced by several chemicals, diseases and mechanical or
physical factors.®**

The pathogenesis of gastric erosion is multifactorial, so too
the etiology also multifactorial. Erosions are a result of an
imbalance between protective and destructive factors. The
factors that participate in the pathogenesis of gastric ulcer
can be divided into luminal, epithelial cell, apoptotic and
regenerative factors.Luminal factors. Gastric acid is most
important luminal factor. It is well known that there is
hyperacidity in stress ulcers. Secondly, there is elevated
pepsin formation. Thirdly, increased retrograde peristaltic
waves with low pyloric tone and reduced local motility can

lead to more intensified biliary and pancreatic
duodenogastric  reflux. In  erosions patients, the
mucoprotective index (the ratio of neutral to total

mucoproteins) has been reported to be decreased, and
weakening of mucosal defences has been speculated to be a
major factor in the pathogenesis of gastric erosions.'® %2

Epithelial cells and mucus. Protection against gastric acid is
provided by epithelial cells which secrete mucus and
bicarbonate. Mucosal protection becomes weakened when
there is a decline in mucus secretion, mucosal blood flow,
the synthesis of DNA and prostaglandins. This changes the
mucus composition and low molecular glycoprotein
production increases, leading to conditions favouring
proteolysis and rediffusion of H+-ion, which then enhance
ulcer formation.® ¥ 1°

Increased apoptosis leading to loss of mucosal integrity is
one factor in the development of ulcers. When reperfusion
takes place, then neutrophils can produce toxic oxygen free
radicals. Regeneration. Ulcer associated cell lineage (UACL)
has been found at sites of chronic gastric ulcers. Gastric stem
cells induce UACL and this assists in the healing of the
ulcer. This involves coordinated localisation of mucins and
trefoil peptides, which are potent mitogens of Gl epithelium
in conjunction with epidermal growth factor. In addition,
healing can be assisted also by an increased mucosal blood
flow. The classification is summarized in Table 1. Gastric
erosions are divided into three categories: complete erosion,
incomplete erosion and hemorrhagic-erosive gastritis.™" '
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Table 1. Endoscopical classification of gastric erosions and gastric conditions with

erosions as a predominant change.

Main clans Subciass

Charactenatic festures

Pubboation

| Complete

mucosal surface

Ia Mature type

due to fibcosis

The bulging border is due 1o cedams

15 Immature
type

" incomplete

s Ercalon located on flat mucoss

" Ercsion lcoated on the prominent folds of the
prepylonc region

1 Masmorrhagio- Innumerable

@rosve gastntis

Innumerable, pinpont-sized hemormhages on the

The surrounding mucoaal alevation is irreversible

A semple defect of the mucosal Iayers wahout
FEACHON 10 SMMTOUNdINgGsS

pinpoint-aized hemorrhages on the
mucosal aurface with erythrodiapedesis and

Roesoh &
Cuenjann (1070)
Kawni of af
(1070)

Kawal of af
(1970)

Roeson &
Crsenjann (1070)
Karvonen of al
(1083)

Karvonen of al
(1983)

Roesch &
Ottanjann (1870)

engorged HICod vessels Within mucosa and

BUDIMUOOSS

Ercosive prepyloric EPFC grade 1
changes (EPC)

Standing muccsal prepytonc fold, Independent of

penstalsis and running transverse or paraliel o

Nestand &
Berstad (1058)

relation of antral lumen

EPC grade 2

EPC grade 3
(equals
Incomplete type

erosions

11 @ercsions )

In this case, the cause of gastric erosion is due to
hydrochloric acid ingestion. No history of NSAIDs usage
and from esofagogastroduodenoscopy result showed pin
point sized hemorrhages on the mucosal surface of the
esophagus and also the gaster.

Management of this case was to reduce the stomach acid and
prevent vomiting so that patients can get the nutrients from
the food that she ate. To reduce the acid of gaster, we use PPI
and to prevent vomitting we use antiemetic. Work
mechanism PPl is blocking the action of enzyme
K'H*ATPase (proton pump) which will break up K'H*ATP
produces energy which is used to remove HCI acid of the cell
canal parietal into the lumen of the stomach. PPI prevents
acid expenditure the stomach of the canal cell, causing pain
reduction ulcer patients, reducing the activity of aggressive
factors pepsin with pH> 4.The antiemetic agents work within
a neuronal region to counteract the complex act of vomiting
through interactions with cranial nerves and neural networks.
Each of the individual agents has varying mechanisms of
action. Antihistamines work by directly inhibiting histamine
at the histaminel-receptor and indirectly inhibiting histamine
in the vestibular system. These two actions combine to
produce decreased stimulation in the vomiting center.'” 181

4. Conclusion

This case report presented a 39 years old female with nausea
and vomiting every ingestion any food or water and
tenderness on palpation of epigastrium. Patient was has
history of drink floor cleaning agents that contains
hydrochloric acid. Esofagogastroduodenoscopy result was
showed erosions on the esophagus and also gaster. The
patient was treated with double drug combination, PPland
antiemetic for 7 days treatment, and the result showed good
outcome.

References

[1] Chibishev, A., Simonovska, N., & Shikole, A. (2010).
Post-corrosive injuries of upper gastrointestinal tract.
Prilozi, 31(1), 297-316.

EPC grade 1 plus red spots and/or streaks
stuated on the t1op of the folds
EPC grade 2 plus the presence of Macroscopio

Nestand &
Berstad (1980)
Nesland &
Barstad (19865)

[2] Christesen HB. (1994).Diagnostic and treatment of
caustic ingestion. Ugeskr Laeger; 158(28): 4125-4126.

[3] Ivy A, Grossman M & Bachrach W .(1950).Definition.
In Anonymous Peptic ulcer. Philadelphia, The Blakiston
Company: 3-19.

[4] Laine L & Weinstein WM.(1988).Subepithelial
hemorrhages and erosions of human stomach. Dig Dis
Sci 33(4): 490-503.

[5] Yardley JH & Hendrix TR. (1995).Gastritis, duodenitis,
and associated ulcerative lesions. In Yamada T, Alpers
DH, Owyang C, Powell DW & Silverstein FE (eds)
Textbook  of  Gastroenterology. Philadelphia,
Lippincott: 1456-1493.

[6] The Merck Index. An Encyclopedia of Chemicals,
Drugs, and Biologicals. 11th ed. Ed. S. Budavari.
Merck and Co. Inc., Rahway, NJ. 1989.

[71 M. Sittig. Handbook of Toxic and Hazardous
Chemicals and Carcinogens. 2nd ed. Noyes
Publications, Park Ridge, NJ. 1985.

[8] Agency for Toxic Substances and Disease Registry
(ATSDR). Hydrogen chloride (HCI). Medical
Management Guidelines. US Department of Health and
Human Services. Atlanta, US.

[9] MEDITEXT® Medical Management. Hydrogen
chloride. In: Klasco RK (Ed): TOMES® System.
Thomson Micromedex, Greenwood Village, Colorado).

[10] Feldman M, Richardson CT, Lam SK & Samloff IM .
(1988).Comparison of gastric acid secretion rates and
serum pepsinogen | and Il concentrations in Occidental
and Oriental duodenal ulcer patients. Gastroenterology
95(3): 630-635.

[11] Fenoglio-Preiser C, Noffsinger A, Stemmermann G,
Lantz P & Isaacson P. (2008).The Nonneoplastic
Stomach. In Anonymous Gastrointestinal Pathology.
Philadelphia, Lippincott Williams & Wilkins, a Wolters
Kluwer Health: 155.

[12] Flint FJ & Grech P. (1970).Pyloric regurgitation and
gastric ulcer. Gut 11(9): 735-737.

[13] Holle GE. (2010).Pathophysiology and modern
treatment of ulcer disease. Int J Mol Med 25(4): 483-
491.

Volume 7 Issue 9, September 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20191452

DOI: 10.21275/ART20191452

1208



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

[14] Soll AH. (1990).Pathogenesis of peptic ulcer and

implications for therapy. N Engl J Med 322(13): 909-
916.

[15] Younan F, Pearson J, Allen A & Venables C.

(1982).Changes in the structure of the mucous gel on
the mucosal surface of the stomach in association with
peptic ulcer disease. Gastroenterology 82(5 Pt 1): 827—
831.

[16] Leung WK, To KF, Chan FK, Lee TL, Chung SC &

Sung JJ. (2000).Interaction of Helicobacter pylori
eradication and non-steroidal anti-inflammatory drugs
on gastric epithelial apoptosis and proliferation:
implications on ulcerogenesis. Aliment Pharmacol Ther

14(7): 879-885.

[17] NIH Publication. (2008). National Digestive Disease
Information  Clearinghouse;  Gastritis.http://diges
tive.niddk.nih.gov/ddiseases/pubs/gastritis/Gastritis.pdf.

[18] Lexi-Comp I, ed Drug Information Handbook. 21st ed.
Hudson, OH: Lexi Comp; 2014.

[19] McQuaid KR. Chapter 62. Drugs Used in the Treatment
of Gastrointestinal Diseases. In: Katzung BG, Masters
SB, Trevor AJ, eds. Basic & Clinical Pharmacology.
12th ed. New York: McGraw-Hill; 2012.

Paper ID: ART20191452

Volume 7 Issue 9, September 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/ART20191452

1209





