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A study of the intermediate- to long-term outcome of corrosive     

ingestion in Sawanpracharak Hospital.
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Abstract
Background/Aims: The ingestion of corrosive sub-

stances is linked to enduring consequences, particu-

larly in cases with high-grade mucosal damage. This 

study aimed to examine the correlation between the 

severity of mucosal injury grading and the intermedi-

ate (more than one-month follow-up) to long-term 

outcomes (more than 12 months) following corro-

sive ingestion.

Methods: Patients who presented with corrosive    

ingestion between January 2017 and December 2022 

were included consecutively. A comprehensive      

review of medical records was conducted to gather 

information regarding the substance ingested, intent, 

symptoms, amount, injury grade at endoscopy, and 

clinical during follow-up.

Results: During the study period, a total of 106      

patients were admitted with corrosive ingestion, out 

of which 72 underwent esophagogastroduodenos-

copy (EGD). Among the patients who underwent 
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EGD, 19 (26.4%) were found to have high-grade 

esophageal lesions. The severity of gastrointestinal 

mucosal injury was not found to be related to the 

volume of ingestion or time to EGD, but upper gas-

trointestinal hemorrhage was significantly associated 

with high-grade esophageal injury and mortality. 

Three patients died during the index hospitalization, 

and the remaining patients were followed up for a 

median period of 821 days (14-1295), during which 

18 patients were lost to follow-up before one year. 

During the intermediate-term follow-up, three             

patients with high-grade injuries died as a result of 

corrosive ingestion (length of hospital stay 45, 325, 

and 350 days, respectively), and four patients had 

significant esophageal strictures. Neither group exhib-

ited any adverse consequences of corrosive inges-

tion during the long-term follow-up.

Conclusions: Patients with high-grade esophageal 

mucosal lesions experienced significant morbidity and 

mortality during the intermediate-term follow-up. On 

the other hand, patients with low-grade esophageal 

injury did not exhibit any adverse consequences  

during the follow-up period. Therefore, after an      

endoscopy shows a low-grade esophageal mucosal 

lesion, patients can be treated as outpatients. The 

follow-up is not necessary after one year if the patients 

did not experience any adverse event. 

Keywords: corrosive ingestion, high-grade esopha-

geal injury, esophageal stricture
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Introduction
	 Corrosive substance ingestion is still an      

important health issue, causing significant morbidity 

in both developing and developed countries. In the 

United States, there are approximately 5,000 to 

15,000 reported cases per year, with some states    

reporting more than 100,000 cases per year, espe-

cially in children1. Data from the Ministry of public 

health’s Bureau of Epidemiology in Thailand in 2000, 

which reported a rate of 10.2 attempted suicides per 

100,000 population,2, 3 demonstrated that corrosive 

substances ingestion, particularly household        

cleaning agents, ranking as the third most common 

method after sleeping pills and insecticides4. The    

severity of the corrosive damage depends on the 

type, concentration, and quantity of the ingested 

substance and the reason for ingestion, with suicide 

attempts resulting in higher amounts ingested than 

accidental ingestion5. Abnormalities from corrosive 

ingestion can occur not only in the esophagus and 

stomach but also in the mouth and small intestines6. 

The abnormalities caused by corrosive substance   

ingestion start within the first minute that the mucous 

membrane comes in contact with the corrosive 

substance. The mucous membrane becomes              

inflamed, bleeds, and experiences mucosal slough-

ing, and there may be bacterial infection complica-

tions7,8. Afterward, wound healing processes occur 

within three weeks of corrosive substance ingestion. 

During this time, the esophagus may become thick-

ened and contracted, leading to long-term conse-

quences for the patient9, 10. The severity of corrosive 

substance    ingestion damage can be classified using 

the modified Zargar classification, ranging from grade 

0 to IIIb11. Grades less than or equal to IIa are consid-

ered low-grade mucosal injuries. The grades greater 

than or equal to IIb are considered high-grade        

mucosal injuries and may lead to various complica-

tions.12, 13 Swanpracharak Hospital is a referral   

center for patients who have ingested corrosive  

substances from community hospitals and provincial 

hospitals in the surrounding area, and therefore, a 

large number of such patients are treated there. 

However, there is still a lack of research on the inter-

mediate to long-term outcome of corrosive agent 

ingestion, particularly when compared to results   

obtained through endoscopy.

Methods
	 This study is a retrospective cohort study            

that has been approved by the Human Research  

Ethics Committee of Swanpracharak Hospital     

under approval number COA. 11/2023. The study  

involves retrieving data from electronic medical     

records of both inpatients and outpatients who were 

administered with corrosive agents from January 1, 

2017, to June 31, 2022, at Swanpracharak Hospital.

	 The inclusion criteria for the study are patients 

over 18 years old who intentionally or unintention-

ally ingested corrosive agents. Data collected from 

medical records include basic demographic informa-

tion, details of the nature of substant and volume of 

ingestion, symptoms at presentation, endoscopic 

findings, treatment outcomes, and follow-up data 

were analyzed. The patients were followed up     

prospectively by a telephone interview and elec-

tronic medical record, during which symptoms and 

treatment history were recorded. Mucosal injuries 

with grades less than or equal to IIa are regarded as 

low-grade mucosal lesions, while those with grades 

greater than or equal to IIb are considered high-grade 

mucosal lesions. The intermediate-term outcome  

refers to the follow-up period of more than one 

month after corrosive ingestion, while the long-term 

outcome refers to the follow-up period of more than 

twelve months after corrosive ingestion.

Statistical analysis
	 The data analysis involved descriptive statistics, 

the data with normal distribution

would be described using the mean, while data with 

non-normal distribution would be described using the 
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Result 
	 During the study period, 106 patients who 

had ingested corrosive substances were enrolled. 

Among them, 34 patients (32.1%) did not receive an        

esophagogastroduodenoscopy (EGD) due to delayed 

presentation after 24 hours in 23 patients (21.7%), 

unstable hemodynamic status in 2 patients (1.9%), 

and patient refusal in 9 patients (8.5%) (figure 1). The 

baseline characteristics of the patients are listed in 

Table 1. the mean age of the patients was signifi-

cantly lower in the low-grade mucosal lesion group 

when compared to the high-grade mucosal lesion 

group, 31.3 years and 44.2 years, respectively (p-value 

<0.01). Attempted suicide was found to be the most 

common reason for corrosive substance ingestion in 

both groups.

Figure 1 

34 Patients did not receive EGD 

- Delayed presentation n = 23

- Unstable hemodynamic status n= 2 

- Patient refusal n = 9

	 Out of the total study population, 72 individuals 

(67.9%) underwent EGD. The majority of the patients 

who underwent EGD showed low-grade lesions, with 

53 patients (73.6%) identified as such, while 19        

patients (26.4%) had high-grade mucosal lesions. 

	 When comparing mucosal grading lesions, we did 

not find any correlation between the presence of 

symptoms or oropharyngeal mucosal injury and the 

grade of gastroesophageal mucosal injury. However, 

it was noted that there was a significant difference in 

the upper gastrointestinal hemorrhage at presenta-

tion (42.1%) in patients with high-grade mucosal      

lesions (p-value <0.01). The median duration from 

acid ingestion to esophagogastroduodenoscopy 

(EGD) was comparable in both groups, with 12.2 

hours for the low-grade mucosal lesion group and 12 

hours for the high-grade mucosal lesion group. None 

of the patients with low-grade lesions died during the 

study, whereas 15.8% of patients with high-grade     

lesions died during the index presentation from acute 

respiratory failure (table 1). The median length of 

hospital stay was significantly shorter for patients 

with low-grade lesions (2 days) than those with high-

grade lesions (7 days). Supportive treatment without 

any specific management was administered to both 

groups, and none of the patients required surgery. 

However, all three patients who died in the high-

grade mucosal group required mechanical ventila-

tion support at the time of admission.

median. Chi-square and Fisher’s exact tests were               

applied to discrete variables to compare low-grade 

and high-grade mucosal lesion groups. Survival       

analysis was conducted using a Kaplan-Meier analysis. 

Statistical significance was considered when the         

p-value < 0.05. The statistical calculations were       

performed using SPSS version 21 (SPSS Inc., Chicago, 

IL, USA). 
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* 3 patients (15.8%) died during the index presentation

Table 1: Baselines characteristics of the low-grade mucosal lesion and the high-grade mucosal lesion group 

(n=72)

Baseline characteristic
Low grade

mucosal lesion 

(n=53)

High grade

mucosal lesion

(n=19)

p-value

Age, mean (SD)

Gender male, n (%)

Underlying major depressive disorder, n (%)

Attempted suicide

Symptom at presentation

     Abdominal pain

     Upper gastrointestinal bleeding

     oral burn

     hoarseness of voice

The volume of ingestion, median (range), ml

Time to Esophagogastroduodenoscopy (EGD), median 

(range), hours

Death, n (%)

Stricture, n (%)

Range of hospital stay, median (range), days

Time to follow up, median (range), days 

31.3 (1.7)

20 (37.7)

9 (17.0)

51 (96.2)

21( 39.6 )

0

29 (54.6)

1(1.9)

15 (5-450)

12.2 (2-23)

0

0

2 (1-23)

646 (15-1252)

44.2 (4.3)

8 (42.1)

1 (5.3)

17 (89.5)

5 (26.3)

8 (42.1)

6 (31.6)

0

30 (10-200)

12 (3-21.3)

6 (31.6)*

4 (26.7)

7(1-51)

525 (14-1295)

<0.01

0.79

0.27

0.85

0.38

<0.01

0.43

1.0

0.14

0.59

<0.01

<0.01

<0.01

0.37

Figure 2 

	 Data on follow-up. The median duration of   

follow-up was comparable in both the low-grade   

mucosal and high-grade mucosal lesion groups, 

with 646 days and 525 days, respectively. 

During the intermediate-term follow-up period   

(after one month) showed that none of the            

patients with low-grade mucosal lesions died dur-

ing the study, while 15.8% of patients with high-

grade mucosal lesions died, with a range of 45 to 

950 days from aspiration pneumonia. Additionally, 

none of the patients with low-grade mucosal le-

sions developed strictures, whereas 26.7% of pa-

tients with high-grade lesions did. Based on Kaplan-

Meier analysis, the 12-month cumulative survival 

rate in the high-grade mucosal lesion group was 

significantly lower than that in the low-grade mu-

cosal lesion group, with rates of 67.2% and 100%, 

respectively (figure 2).

	 During the long-term follow-up period (more 

than one year), there were no reported cases of 

stricture or death related to corrosive ingestion in 

either group.
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	 Discussions
The issue of suicidal attempts remains a concern in 

developing countries, with corrosive agents being 

one of the most common means used2. The inges-

tion of these substances can result in severe injuries 

with significant short- and long-term consequences. 

The motivation for ingestion can be either accidental 

or deliberate, with intentional self-harm being the 

most common reason among the adult population 

studied2. In our investigation, toilet cleaner was the 

most frequently ingested substance. These cleaners 

typically contain powerful acids or alkalis that can 

cause significant damage to the mucosal lining upon 

direct contact. The primary reason for ingestion was 

found to be a deliberate act of self-harm, with indi-

viduals using toilet cleaning products containing 

varying concentrations of hydrochloric acid. In pa-

tients with accidental ingestion in our study, we ob-

served that household detergents and toilet clean-

ers were occasionally stored in empty containers, 

which resulted in mislabeling and inadvertent inges-

tion.  We did not find a significant difference between 

the volume of ingestion and the grading of mucosal 

lesions. However, it is worth noting that sometimes 

the patient may not be able to provide an accurate 

estimate of the volume ingested.

	 There is ongoing debate regarding the reliability 

of symptoms and signs as predictors of mucosal in-

jury following corrosive ingestion. Havanond et al. 

conducted a study that showed that drooling of sa-

liva and buccal mucosal burns were independent 

predictors of mucosal injury grade14. However, in our 

study, we did not find any correlation between the 

presence of symptoms or oropharyngeal mucosal in-

jury and the grade of gastroesophageal mucosal in-

jury. The only factor that was significantly associated 

with high-grade mucosal injury was upper gastroin-

testinal bleeding (42.1%, p-value<0.01).

	 Most studies have indicated that endoscopy can 

be performed safely in patients within 48 hours of 

corrosive substance ingestion15,16. However, it should 

be noted that many patients are unable to reach the 

hospital within this time frame, which can hinder the 

feasibility of performing EGD. Furthermore, our study 

found that the time elapsed before performing EGD 

was not associated with the degree of mucosal inju-

ry. The study conducted by Chang HT et al. reported 

that grade IIIb injuries, according to Zargar’s endo-

scopic classification of mucosal injury following caus-

tic ingestion, were the most frequent type of injury 

observed (n = 82, 30.04%), followed by grade IIb in-

juries16. However, our study showed contrasting re-

sults, where grade I was found to be the most com-

mon injury, followed by grade IIa. This difference in 

findings may be attributed to differences in the con-

centration of hydrochloric acid used in the ingested 

substance17. In our study, we did not observe any 

adverse events such as stridor or perforation follow-

ing EGD, indicating that it is generally safe to perform 

EGD after corrosive ingestion. 

	 In the group with high-grade mucosal lesions, 

there were cases of mortality observed, while in the 

group with low-grade mucosal lesions, there were no 

reported deaths at the time of diagnosis. This sug-

gests that the severity of the mucosal lesion may be 

a critical factor in determining the overall health out-

comes of the individual.

	 According to the Kaplan-Meier analysis, during 

the intermediate-term follow-up period of 1 to 12 

months, three patients in the high-grade mucosal le-

sion group died as a result of corrosive ingestion (spe-

cifically, aspiration pneumonia), while no deaths 

were reported in the low-grade mucosal lesion 

group. The 12-month cumulative survival rate in the 

high-grade mucosal lesion group was significantly 

lower than that in the low-grade mucosal lesion 

group, with rates of 67.2% and 100%, respectively. 

Similar to the findings of the study conducted by 

Bharath Kumar C et al., the results indicate that mor-

tality is more likely to occur in the group with high-

grade mucosal lesions18. The incidence of esopha-

geal stricture was significantly higher in the high-grade 
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mucosal lesion group, with one out of four individu-

als developing the condition during the intermedi-

ate-term follow-up period; compared to the low-

grade mucosal lesion group, no patient in this study 

developed. All four patients developed esophageal 

stricture within 28-31 days. Two patients had Zargar’s 

endoscopic classification grade IIIb, and the other 

two had grade IIa.

	 The main limitation of this study is that it is a 

retrospective study, which means that the research-

ers did not have control over the selection of the 

study population and data collection. Additionally, 

the data were collected from medical records, which 

may contain incomplete or inaccurate information. 

Finally, there is a selection bias in the study, as some 

patients did not undergo EGD due to delayed pre-

sentation, unstable hemodynamic status, or patient 

refusal, which may affect the accuracy of the study’s 

results. 

Conclusions

 	 Patients with high-grade esophageal mucosal le-

sions experienced significant morbidity and mortality 

during the intermediate-term follow-up. On the oth-

er hand, patients with low-grade esophageal injury 

did not exhibit any adverse consequences during the 

follow-up period. Therefore, after an endoscopy 

shows a low-grade esophageal mucosal lesion, pa-

tients can be treated as outpatients. The follow-up is 

not necessary after one year if the patients did not 

experience any adverse event. 
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