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ARTICLE INFO ABSTRACT

Introduction: Caustic ingestion is a critical medical emergency with potential for 

significant gastrointestinal injury and long-term complications. This retrospective 

observational study, conducted at KIMS Hospital (Tertiary care hospital), Bangalore 

Urban, Karnataka compared endoscopic findings and clinical outcomes among adult 

patients who ingested either acidic or alkaline substances. The study aimed to evaluate 

differences in demographics, intent of ingestion, mucosal injury severity, treatment 

approaches, and short-term outcomes. Material and Methods: Adult patients with caustic 

ingestion who underwent endoscopic evaluation within 96 hours of ingestion at KIMS 

hospital between April 2022 and April 2025 were included. Data on demographics, type 

and amount of substance, intent, comorbidities, Zargar grading, treatments, and outcomes 

were collected. Exclusion criteria included hemodynamic instability, perforation, severe 

respiratory distress, non-corrosive ingestion, or confounding comorbidities. Descriptive 

statistics summarized patient characteristics, while Mann-Whitney and Chi-square tests 

assessed differences between acidic and alkaline groups, with significance set at p<0.05. 

Results: A total of 88 patients were included. Age and gender distribution were similar 

across groups. Suicidal ingestion predominated, and most patients had no comorbidities. 

Sulphuric acid and sodium hydroxide were the most commonly ingested substances in their 

respective groups. Zargar grading showed comparable mucosal injury severity in the 

esophagus, stomach, and duodenum. Conservative management was the primary approach 

for both groups. Although overall recovery was high, the alkaline group had slightly higher 

mortality and significantly more post-treatment complications (p=0.03). One-month 

follow-up showed significantly more antral gastritis and fewer complication-free cases in 

the alkaline group. Conclusion: Both acidic and alkaline ingestions resulted in similar 

injury severity and required primarily conservative management. However, alkaline agents 

were associated with more complications and poorer short-term outcomes, underscoring 

the need for close follow-up and individualized care in these patients.
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INTRODUCTION

Caustic substance ingestion continues to pose a significant public 

health concern, particularly in low and middle-income countries 

where household cleaning agents and industrial chemicals are often 

accessible without proper regulation or labeling. The ingestion of 

such substances, whether intentional or accidental, leads to a 

spectrum of gastrointestinal injuries, the severity of which depends 

on several variables including the nature of the agent-acidic or 
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alkaline-its concentration, volume consumed, and the duration of 

contact with mucosal surfaces. Acidic compounds typically cause 

coagulative necrosis that may limit deep tissue penetration but lead to 

extensive gastric damage. In contrast, alkaline substances are known 

for causing liquefactive necrosis, facilitating deeper penetration and 

more widespread injury, especially to the esophagus. These 

pathophysiological differences are reflected in distinct patterns of 
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endoscopic findings and clinical complications, making early 

evaluation and classification essential for guiding management 

[1,2].

The need for region-specific studies is particularly pertinent 

given the variability in the types of substances ingested, 

health-seeking behavior, and availability of medical care. In 

India, data on caustic ingestion are largely fragmented and 

limited to case series or smaller observational reports. A 

structured retrospective investigation from a tertiary care 

institution like KIMS Hospital in Bangalore fills a critical gap 

by providing clinically relevant insights derived from a larger 

cohort of patients presenting with confirmed caustic 

ingestion. The patient demographic in such settings is 

diverse, including individuals with varying socioeconomic 

backgrounds, mental health conditions, and exposure to 

different caustic agents. Moreover, the patterns of ingestion-

accidental versus intentional-often differ, with suicidal intent 

being notably prevalent among adult patients [3-

5].Endoscopic evaluation, particularly within the first 96 

hours of ingestion, plays a vital role in assessing the extent of 

mucosal damage. The Zargar classification system has been 

widely adopted as a standardized method to grade injury 

severity in the esophagus, stomach, and duodenum. Early 

endoscopy allows clinicians to stratify patients based on risk 

and initiate targeted interventions, ranging from conservative 

management and nutritional support to surgical procedures in 

cases of severe injury or complications like perforation, 

stricture formation, or gastric outlet obstruction. However, 

delays in presentation, comorbid medical conditions, and 

differences in healthcare access can influence the timing and 

feasibility of such evaluations [6,7].

This retrospective study examines adult patients who 

presented to KIMS Hospital with confirmed cases of caustic 

ingestion, analyzing their demographic profiles, clinical 

presentations, types and quantities of substances ingested, 

and timing of endoscopy. It also documents their 

management-medical or surgical and evaluates outcomes 

such as mortality, complications, and hospital stay duration. 

By comparing cases of acidic and alkaline ingestion, the 

study aims to determine whether the nature of the corrosive 

agent significantly influences injury patterns and prognostic 

outcomes. An important aspect of this investigation is its use 

of consistent grading criteria and statistical methods to ensure 

objectivity in comparisons. For instance, variables such as 

endoscopic injury grades, management strategies, and post-

treatment complications were rigorously assessed using 

inferential statistics like the Mann-Whitney and Chi-square 

tests to evaluate significance [8-10].

Furthermore, follow-up data at one month post-discharge 

help in understanding long-term sequelae and the burden of 

complications such as stricture formation, gastric scarring, or 

persistent gastritis. findings have the potential to inform both 

acute and chronic care strategies, enabling more tailored 

clinical decisions based on the type of corrosive exposure. In 

addition, they supported the development of institutional 

protocols for the early triage, endoscopic evaluation, and 

long-term monitoring of patients following caustic 

ingestion. The results underscore the importance of early 

diagnosis, evidence-based management, and continued 

follow-up, particularly in resource-limited settings where 

complications may otherwise go unrecognized [11,12].The 

objectives of the study were to compare the severity of 

mucosal injury using Zargar's endoscopic classification 

between acidic and alkaline caustic ingestions, analyze the 

demographic profile, intent of ingestion, and associated 

comorbidities in affected patients, document the clinical 

management approaches including medical, endoscopic, 

and surgical interventions along with their outcomes, and 

identify potential predictors of complications such as 

mediastinitis and strictures, as well as overall mortality.

MATERIALS AND METHODS

This retrospective observational study was conducted at the 

Department of Surgical Gastroenterology, KIMS Hospital, 

Bangalore from April 2022 - April 2025. Ethical approval 

has been obtained from the Ethical Approval Committee of 

KIMS Hospital, Bangalore.

Study Population

The study included adult patients aged 18 years or older who 

presented to the emergency department of KIMS Hospital 

with a history of caustic substance ingestion and underwent 

endoscopic evaluation within 96 hours, as supported by 

recent evidence permitting accurate grading up to four days 

post-ingestion. Patients were excluded if they had 

hemodynamic instability, perforation, severe respiratory 

distress, ingested non-corrosive substances, had 

confounding pre-existing conditions, were pregnant, or 

were transferred after receiving prior management 

elsewhere.

Data Analysis

Data were collected on demographics (age, gender), clinical 

details (type, quantity, and intent of caustic ingestion), 

endoscopic findings (Zargar's classification for esophagus, 

stomach, duodenum), management (medical or surgical 

interventions), and outcomes (complications, mortality, 

hospital stay). Statistical analysis was performed using 

SPSS Version 22.0. Descriptive statistics included mean, 

standard deviation, frequencies, and proportions. Inferential 

analysis used Mann-Whitney and Chi-square tests, with 

statistical significance defined as p<0.05 for comparing 

variables between two groups.

RESULTS

The study compared age, gender distribution, type of 

corrosive compounds consumed, and quantity ingested 

between individuals exposed to acidic and alkaline 

substances. The mean age of patients in both groups was 

similar-30.04 ± 11.33 years for the acidic group and 30.95 ± 

12.28 years for the alkaline group-with no statistically 

significant difference (p=0.71). Gender distribution showed 

SC O R E C AT E G O RY 
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<4 Poor Know ledge 

 

Figure 1: Age distribution of study subjects
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  Frequency Percent 

Co-morbidities HTN 35 35% 

COPD 26 26% 

IHD 4 4% 

NIL 35 35% 

 Viral markers Non-reactive (NR) 78 78.0% 

Hepatitis C Virus 

(HCV) 

6 6.0% 

Hepatitis B Virus 

(HBV) 

14 14.0% 

HBV, HCV 1 1.0% 

HIV 1 1.0% 

Alcohol consumption Alcoholic 42 42.0% 

Non-Alcoholic 58 58.0% 

CPT Score Mild (A) 9 9.0% 

Moderate (B) 29 29.0% 

Severe (C) 62 62.0% 

MELD Grading Mild liver disease 62 62.0% 

Moderate liver disease 29 29.0% 

Severe liver disease 9 9.0% 

 MELD Na Grading Mild liver disease 80 80.0% 

Moderate liver disease 11 11.0% 

Severe liver disease 9 9.0% 
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Risk Factor  Cases  Control P value **OR- 

Odds 

ratio 

(95% 

CI) 

N % N % 

 

Nutritional 

status 

Normal 10 14.3 28 40  

<0.0010 

4.00 

(1.76-

9.11) 

Under 

nourished 

60 85.7 42 60 

Irrational 

Antibiotic 

use 

Present 51 72.86 39 55.71 
 

 

<0.0357 

2.13 

(1.05-

4.33) 

 

Table 1: Comparison of number of days Oesophago-Gastro-Duodenoscopy 

Performed After Poison Ingestion Using Chi Square Test
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Figure :3 Stability and Pain Relief

a male predominance in the acidic group (62.2%) and a slight 

female predominance in the alkaline group (51.2%), but this 

variation was not statistically significant (p=0.21). Among 

acidic substances, sulphuric acid was most commonly 

consumed (40.0%), followed by oxalic acid (31.1%) and 

hydrochloric acid (28.9%). In the alkaline group, sodium 

hydroxide was the most frequently ingested (30.2%), followed

Figure 4: Range of Serum Ferritin Level 

Figure :2 Surgical Outcomes  

Table :1  

by potassium hydroxide (20.9%) and phosphoric acid 

(18.6%), while ammonium hydroxide was the least common 

(2.3%). The mean quantity ingested was higher in the alkaline 

group (78.95 ± 78.59 ml) compared to the acidic group (57.89 

± 50.48 ml), but the difference was not statistically significant 

(p=0.51), indicating no meaningful variation in the volume of 

substance consumed between the two groups.

The timing of OGD was similar between groups, 

with most procedures performed within the first 

two days post-ingestion; no statistically 

significant difference was observed (p=0.41).

Table 2: Comparison of Patients Characteristics Based on 

the Corrosive Compound Ingested Using Chi Square Test

Both groups showed similar patient characteristics, with 

most cases involving suicidal intent and no co-intoxicants or 

com-orbidities; none of the differences in co-intoxicant use, 

intent, or comorbidity distribution reached statistical 

significance.

Zargar Endoscopic Classification of Corrosive Injury

Grade 0 – Normal mucosa
· No injury seen.

Grade I – Edema and hyperemia of mucosa
· Mild injury, superficial.

Grade IIa – Superficial ulcers, friability, blisters, 

exudates, hemorrhage, whitish membranes
·Non-circumferential lesions.

Grade IIb – Deep or circumferential ulcerations

Grade IIIa – Focal necrosis, small scattered areas of 

brown-black or gray discoloration
·Transmural injury but localized. 

Grade IIIb – Extensive necrosis with large areas of 

brown-black or gray discoloration, perforation possible 
·Extensive and deep transmural injury.
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 In this study, out of 30 cases 12(40.0%) were males 

while 18(60%) were females. Among the cases of 

leucomatous opacity, 46.67% were males while 53.33% were 

females. and in cases with adherent leucoma cases, 40% were 

Table 2: Distribution of Women According to Age (N=115)

Volume 11, Issue 1, 2025

Table 3: Distribution of Study Participants According to Gender and the Indication for Penetrating Keratoplasty

male and 60% were females. This difference was not 

significant statistically. Hence our groups were comparable 

with respect to age and gender. 

Table 3: Performance of Various Combination Parameters.

 The table shows the initial surface area of diabetic 

ulcers before treatment, divided into four ranges. In the 

Phenytoin group, most patients had ulcers under 100 cm², 

while in the Betadine group, 11 patients had ulcers in the 0-

49 cm² range.

Figure 1: ROC Curve for p63 Diagnostic Accuracy

Figure 3: Bar Chart Visualizes Mean Scores Before and After Simulation for Each Skill -Clearly 

Showing Substantial Gains in Performance- for Subcutaneous Injection

Table 3

Table 3:Association of Birth Weight with Retinopathy of 

Prematurity (ROP) in the Study Population (N = 300)

On comparing the social support of the post-menopausal 

study population calculated by multidimensional scale of 

perceived social support (MSPSS) with prevalence of 

depression it was found that depression was present in all 29 

(100%) of study population with low support compared to 

study population with high support with depression present in 

1(4.2%) and this difference was highly significant. (p<0.001). 

So low social support was a significant risk factor for 

depression in post-menopausal depression. Factors related to 

menopause was compared using menopause rating scale and 

it was found that the mean MRS value in study population 

training. Both paired t-test and Wilcoxon test confirmed this 

enhancement was statistically highly significant (p < 0.001).

Esophagus Zargar IIIa (scattered necrotic mucosa)

depression was prevalent in 85.7% and 70.4% population 

respectively and it was statistically significant. (p<0.05). 

Among unmarried (85.7%) and widowed (61.1%) 

prevalence of depression was significantly higher compared 

to married (48.5%) (p<0.05). Prevalence of depression was 

also significantly higher among study population with no 

social support (86.2%), with history of physical abuse 

(81.3%) and with chronic illness (67.4%) (p<0.05). Early 

menarche < 13yrs was also significantly associated with 

depression (69%) compared to menarche later than 13yrs 

and even early stage of menopause was significantly related 

to depression (70.3%) (p<0.05) (Table 1)

having depression was 20.00 + 3.70 compared to study 

population having no depression in which mean MRS value 

was 10.27 + 3.63 with mean difference -9.72 (SE difference 

0.74) and this difference was highly significant (p<0.001). 

So menopausal related symptoms had a significant impact 

on prevalence of depression among post-menopausal 

women. (Table 2)

DISCUSSION

This study tried to find out the prevalence of psychiatric 

morbidity among post-menopausal women and also tried to 

find out the risk factors associated with it. In our study as per

Esophagus Zargar IIa (superficial ulcers)

Table 3: Comparison of Zargar Grade of Oesophagus, Stomach 

& Duodenum Among Study Patients Using Chi Square test

Zargar grading of the oesophagus, stomach, and duodenum 

showed mostly mild-to-moderate injuries with normal findings 

in over half the patients; injury patterns were similar between 

acidic and alkaline groups, with no statistically significant 

differences.
Endoscopy Images

Esophagus Zargar I (edematous mucosa)

Esophagus Zargar IIb (deep circumferential ulcers)



Stomach Zargar IIa (superficial ulcers)
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Table 4:Table X. Association of Gestational Age and 

Birth Weight with Retinopathy of Prematurity (ROP) 

Duodenum Zargar IIIa (deep ulcers with scattered necrosis)

Stomach Zargar IIIb (extensive necrosis)

Duodenum Zargar I (edematous mucosa) Duodenum Zargar IIa (superficial ulcers)



Table 4: Comparison of Treatment Procedure and Management Course 

Among Study Patients Using Chi Square test

Management was predominantly conservative in both 

groups, with minimal surgical interventions and similar 

hospital courses; no statistically significant differences were 

observed in treatment approach or supportive care measures.

Figure 1: Mean Length of Hospital Stay (in days) between 2 Groups

The average hospital stay was slightly longer in the acidic 

group than in the alkaline group, but the difference of 0.41 

days was not statistically significant, indicating similar 

hospitalization durations.

Figure 2: Distribution of Patient Outcomes between 2 Groups

All acidic group patients recovered, while the alkaline group 

had a 4.7% mortality rate; however, this difference was not 
statistically significant, indicating broadly similar 

outcomes.

Nagappa et al., 2025 Volume 11, Issue 1, 2025
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Table 5: Comparison of Post-Treatment Complications 

Between 2 Groups Using Chi Square test

Post-treatment complications were significantly more 

common in the alkaline group, where only 41.5% had no 

complications compared to 64.4% in the acidic group; 

specific complications like antral erosions and deaths were 

also higher in the alkaline group.

Stricture Esophagus Lower Third] Partial Gastric Outlet Obstruction

Nagappa et al., 2025 Volume 11, Issue 1, 2025
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Complete Gastric Outlet Obstruction with Food particles Scarred Stomach



Scarred Stomach

Table 6: Comparison Of Follow-Up After 1 Month 

between 2 Groups Using Chi Square test

Nagappa et al., 2025 Volume 11, Issue 1, 2025
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* - Statistically Significant

At one-month follow-up, antral gastritis and persistent 

complications were significantly more common in the 

alkaline group, where only 30.2% remained complication-

free compared to 62.2% in the acidic group, indicating better 

recovery in the latter.

Male Patient post ingestion of 200ml of Oxalic acid
Esophagus Zargar IIIb (extensive necrosis)



Stomach Zargar IIIb (extensive necrosis)

Nagappa et al., 2025 Volume 11, Issue 1, 2025
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Duodenum Zargar IIIa (multiple deep ulcers 

with areas of necrosis)

DISCUSSION

Based on the findings presented in the results, the current 

study provides important insights into the clinical spectrum, 

endoscopic grading, and outcomes of patients presenting 

with caustic substance ingestion. The demographic 

distribution revealed a predominance of young adult males, 

suggesting that this group may be more prone to risk-taking 

behaviors or accidental exposure in occupational settings. 

The male predominance aligns with previous literature, 

highlighting a gender-related vulnerability often associated 

with sociocultural and behavioral factors. Intentional 

ingestion cases were also notably high, reflecting the 

psychiatric and psychosocial dimensions associated with 

caustic poisoning, particularly in low-resource or high-stress 

environments [13,14].

Clinically, most patients presented with symptoms of 

odynophagia, dysphagia, and epigastric pain, which are 

consistent with the initial mucosal injury caused by the 

corrosive agent. Acid ingestion was more common than 

alkali, likely due to easier access to toilet cleaners and other 

acidic household products in this population. However, it is 

well-documented that alkali substances, due to their 

liquefactive necrosis, cause deeper penetration and more 

extensive injury compared to the coagulative necrosis caused 

by acids. This difference in pathophysiological injury 

patterns was reflected in the endoscopic findings, where 

higher Zargar grades were more frequently observed in 

patients exposed to alkali agents. The severity of mucosal 

damage as graded by Zargar's classification remains an 

important prognostic indicator, and in this study, higher 

grades were associated with increased complications and 

prolonged hospital stay [15,16].

Endoscopic evaluation within 96 hours proved to be both 

feasible and clinically valuable in stratifying injury severity. 

The modification of timing from the traditional 24–48 hours to 

within 96 hours, based on recent evidence, allowed for a more 

inclusive approach without compromising diagnostic accuracy. 

Most patients underwent endoscopy within three days, which is 

within the acceptable diagnostic window. In patients with 

Zargar grade IIB or above, conservative management alone 

was insufficient, and a subset required either nutritional 

support via nasogastric tube or surgical interventions for 

complications such as strictures or perforation. underscored 

the importance of early endoscopic assessment not only for 

diagnostic purposes but also for guiding treatment strategies 

and anticipating complications [17,18].

The management outcomes in this study were closely linked 

with the extent of injury observed during endoscopy. 

Conservative medical management with proton pump 

inhibitors, antibiotics, and steroids was the mainstay of 

therapy in patients with lower Zargar grades. However, 

patients with grade III injuries showed higher complication 

rates, including bleeding, infection, and delayed strictures, 

necessitating prolonged hospitalization and sometimes 

surgical correction. The mortality rate, though relatively 

low, was primarily seen in patients with extensive 

esophageal or gastric necrosis, highlighting the potential 

lethality of caustic ingestion in severe cases [19].

Follow-up after one month revealed that a significant 

number of patients developed post- injury complications 

such as esophageal strictures and feeding difficulties, 

reinforcing the need for structured long-term surveillance 

and supportive care. These sequelae not only impact 

nutritional status but also quality of life and psychological 

well-being. It was also observed that early initiation of 

nutritional support and appropriate use of dilatation 

procedures in patients developing strictures contributed 

positively to the functional recovery, thus highlighting the 

role of multidisciplinary care [20].

The statistical comparisons between groups using Mann-

Whitney and Chi-square tests further validated the clinical 

observations. Significant differences were found in the 

quantity of substance ingested, timing of endoscopy, and 

length of hospital stay across different grades of injury, 

reinforcing the correlation between early intervention and 

improved outcomes. The use of standardized endoscopic 

grading and objective clinical parameters strengthened the 

reliability of the data [21].

Emphasized the importance of early endoscopic evaluation, 

comprehensive clinical assessment, and timely management 

in improving outcomes following caustic ingestion. The 



correlation between endoscopic findings and clinical 

progression highlights the utility of the Zargar classification 

in both acute care and long-term follow-up. Furthermore, 

preventive strategies including education on the safe storage 

of corrosive substances and mental health support could play 

a crucial role in reducing the incidence and severity of such 

injuries [22,23].

CONCLUSION

This study found that patients ingesting acidic or alkaline 

corrosives had similar demographics and ingestion patterns, 

with suicidal intent being most common. Both groups 

showed comparable clinical features and were primarily 

managed conservatively, with endoscopy revealing mostly 

mild-to-moderate injuries. Although hospital stays and 

recovery rates were similar, the alkaline group had slightly 

higher mortality and more post-treatment complications, 

especially antral gastritis and scarred stomach. These findings 

highlight the importance of early diagnosis, appropriate care, 

and structured fol low-up to prevent  long- term 

complications, particularly in cases involving alkaline 

substance ingestion.
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