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Abstract

Objective: To analyze the management of caustic esophagitis and to identify
the factors associated with the development of esophageal stricture in a refer-
ral center in sub-Saharan Africa. Patients and Methods: We conducted a ret-
rospective, descriptive and analytical study based on the medical records of
patients managed in the Gastroenterology Department of Bouaké University
Hospital from January 2015 to December 2024. Eligible patients were those
hospitalized for caustic ingestion with a minimum follow-up of eight weeks.
Initial management strategies and subsequent stricture formation were as-
sessed. A p-value < 0.05 was considered statistically significant. Results: Sixty-
eight patients were included. The mean age was 24.1 years, with a male pre-
dominance (sex ratio 1.34). Rural residents accounted for 30.9%, and farmers
were the most represented occupation (26.5%). The mean delay to care was
3.5 days. Severe lesions (Zargar grade) were found in 54.4% of cases. Cortico-
steroids, antibiotics, and PPIs were administered in 35.3%, 58.8%, and 75% of
patients, respectively. After follow-up, esophageal stricture occurred in 39.7%.
On analysis, lack of PPI therapy in the initial management was the only ther-
apeutic factor significantly associated with stricture formation. Conclusion:
Caustic ingestion primarily affected young adults, with a slight male predom-
inance. More than half of the patients presented with severe esophageal inju-
ries, which were significantly associated with stricture formation. Medical
management commonly included proton pump inhibitors (PPIs) and cortico-
steroids; however, only PPIs demonstrated a protective effect against the de-
velopment of esophageal stricture.
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1. Introduction

Caustic esophagitis from voluntary or accidental ingestion of corrosive substances
is a relatively common problem worldwide [1]. In 2004, the World Health Organ-
ization estimated a global incidence of 110 cases per 100,000 population per year
[2]. These injuries pose a major public health concern due to potentially life-
threatening complications, especially in children, including acute perforation and
long-term stricture formation [3]. The severity of initial lesions, classified by Zar-
gar’s system, depends on factors such as the type of substance (acid or base), con-
centration, quantity ingested, and duration of mucosal contact. Stricture develop-
ment, however, appears to be influenced by the treatment administered at diag-
nosis. Proton pump inhibitors (PPIs), antibiotics, and corticosteroids have long
been used in Western settings to mitigate this risk, with mixed results [1]. More
recent studies have highlighted the effectiveness of sucralfate and mitomycin C,
though their use remains limited [4]. In Africa, most research on caustic injury
management and stricture prevention has focused on Maghreb countries [5] [6].
In sub-Saharan Africa, studies have emphasized clinical and endoscopic features
[7] [8], with few addressing therapeutic strategies [9]. Our study aimed to evaluate
the management of caustic esophagitis and identify factors associated with esoph-

ageal stricture in patients hospitalized at a referral center in sub-Saharan Africa.

2. Patients and Methods

This was a retrospective, descriptive, and analytical study conducted in the Gas-
troenterology Unit of the Department of Medicine at Bouaké University Hospital.
The study covered a ten-year period, from January 1, 2015, to December 31, 2024.
All patients hospitalized for caustic ingestion, confirmed by history and/or endo-
scopic findings, and who had a minimum follow-up of eight weeks after hospital-
ization were included. Patients with incomplete records, those who died, or those
lost to follow-up before eight weeks were excluded. Data were extracted from ar-
chived medical records using a structured questionnaire. The variables analyzed
included sociodemographic characteristics, circumstances of ingestion, endo-
scopic findings according to Zargar’s classification, details of initial management,
and clinical outcomes, with or without the development of endoscopically con-
firmed esophageal stricture. Esophageal involvement was considered severe when
the grade, according to the Zargar classification, was equal to or greater than IIb.
The primary outcome was the occurrence of esophageal stricture. Data were en-
tered and analyzed using SPSS statistics 22. Quantitative variables were expressed
as means * standard deviation, depending on their distribution. Qualitative vari-

ables were presented as counts and percentages. Univariate analysis was performed
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using the Chi-square or Fisher’s exact test, as appropriate, for categorical varia-
bles. Variables associated with esophageal stricture at p < 0.20 in univariate anal-
ysis were included in a logistic regression model for multivariate analysis. Statis-
tical significance was set at p < 0.05. The study was conducted in accordance with
confidentiality and anonymity standards. Ethical approval was obtained from the
local ethics committee, represented by the Medical and Scientific Directorate of

Bouaké University Hospital.

3. Results

A total of 68 patients with caustic ingestion were included in the study. The mean
age was 24.12 + 13.2 years, ranging from 3 to 63 years. Males accounted for 57.35%
of the cohort, corresponding to a sex ratio of 1.34. Patients residing in the city of
Bouaké represented 58.82% of the study population, while 30.88% came from ru-
ral areas. Farmers were the most common occupation (26.47%), followed by stu-
dents (25%) (Table 1).

Table 1. Sociodemographic characteristics of patients.

Frequency (n) Percentage (%)

Age (years)

<15 16 23.52
15-25 22 32.35
25-35 16 23.52

>35 14 20.59

Sex

Male 39 57.35

Female 29 42.65

Place of Residence

Bouaké 40 58.82
Outside Bouaké 28 41.18
Region of Origin
Urban 47 69.12
Rural 21 30.88
Occupation
Executives 4 5.88
Students 17 25
Workers 9 13.24
Merchants 5 7.35
Farmers 18 26.47
Housewives 7 10.29
Unemployed 8 11.76
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Ingestion was intentional, occurring in the context of self-harm, in 63.23% of
cases. The ingested substance was predominantly a base in 51.47% of patients. The
mean time from caustic ingestion to the initiation of management was 3.48 £ 1.59
days (Table 2).

Table 2. Circumstances of caustic ingestion.

Frequency (n) Percentage (%)

Circumstance of Ingestion

Voluntary 43 63.25

Accidental 25 36.76

Type of Caustic Substance

Acid 33 48.53

Base 35 51.47

Psychiatric Disorder
Yes 4 5.88
No 64 94.12

Induced Vomiting

Yes 38 55.88

No 30 44.12

According to Zargar’s classification, grade II lesions were the most frequently
observed, accounting for 51.47% of cases, while severe lesions overall represented
54.41% of the cohort (Table 3).

Table 3. Distribution of endoscopic lesions according to the Zargar classification.

Stage Frequency (n) Percentage (%)
Grade 0 6 8.82
Grade I 9 13.24
a 16 23.53
Grade II 51.47
b 19 27.94
a 10 14.71
Grade III 26.47
b 8 11.76

Systemic corticosteroid therapy was prescribed for 24 patients (35.29%), anti-
biotics for 40 patients (58.82%), and proton pump inhibitors (PPIs) for 51 patients
(75%). Enteral or parenteral nutritional support was provided to 13 patients
(19.12%). At the end of the eight-week follow-up, esophageal stricture was ob-
served in 27 patients (39.70%) (Table 4).
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Table 4. Initial management.

Frequency (n) Percentage (%)

Time to first medical care

<3 jours 37 54.41
>3 jours 31 45.59
Corticosteroids
Yes 24 35.29
No 44 64.71

Proton Pump Inhibitors (PPIs)

Yes 51 75
No 17 25
Antibiotics (ATB)
Yes 40 58.82
No 28 41.12
Fasting
Yes 41 60.29
No 27 39.71

Artificial Nutrition

Yes 13 19.12

No 55 80.88

Univariate analysis revealed that the severity of endoscopic lesions (grade >
IIb), a delay in management greater than 72 hours, and the absence of PPI therapy
were significantly associated with the development of esophageal stricture (Table
5).

Table 5. Univariate analysis of factors associated with esophageal stricture.

Factor OR 95% CI p-value
Severe Zargar Grade 5.47 1.87 - 16.0 0.0023
Time to Care >3 days 3.46 1.33-9.01 0.0037
Corticosteroids 0.49 0.17 - 1.46 0.287
Proton Pump Inhibitors (PPIs) 0.35 0.13 - 0.93 0.028

Multivariate logistic regression analysis showed that the factors independently
associated with esophageal stricture were the same as those identified in the uni-

variate analysis (Table 6).
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Table 6. Multivariate analysis of risk factors for stricture.

Variable 8 Coefficient Standard Error Odd ratio  95% CI ~ p-Value
Severe Zargar Grade 1.81 0.64 6.12 1.71 -21.93  0.005
Time to Care > 3 days 1.29 0.57 3.63 1.18 -11.13  0.024
Corticosteroids -0.89 0.62 0.41 0.12-1.41 0.157

Proton Pump

. -1.18 0.59 0.31 0.10 - 0.95 0.041
Inhibitors (PPIs)

4. Discussion

The mean age of the 68 patients included in the study was 24.12 + 13.2 years,
ranging from 3 to 63 years. Although some studies have been conducted in popu-
lations with different mean ages, such as in Nigeria (32.1 years) [10] and Mali
(19.8 years) [9], this value is consistent with data from the subregional literature.
For instance, Kouamé in Cdte d’Ivoire [11] and Saké in Benin [8] reported mean
ages of 27 and 25.54 years, respectively. Despite variations between studies, these
findings consistently indicate that caustic ingestion predominantly affects a young
population.

Males accounted for 57.35% of the study population, corresponding to a sex
ratio of 1.34. This is similar to values reported in Western and Congolese series,
which were 1.33 [12] and 1.3 [7], respectively. However, the literature shows con-
siderable regional variability. Some studies reported a higher male predominance,
with sex ratios of 2.2 in Ouagadougou [13] and 3.8 in Parakou, Benin [8]. Con-
versely, other studies highlighted a female predominance, as evidenced by a sex
ratio of 0.7 in an Algerian study [6], and 0.8 and 0.52 in rural populations in
Burkina Faso [14] and Pakistan [15], respectively.

In our study, 30.88% of patients were from rural areas, a notably higher pro-
portion than the 4% reported in the Abidjan series [16]. This difference may re-
flect the demographic characteristics of the two cities: Abidjan, the country’s eco-
nomic capital, is predominantly urban, whereas Bouaké, although the second larg-
est city, remains strongly influenced by surrounding rural populations. Interna-
tionally, the distribution of cases varies widely. For example, in Pakistan, 52.9% of
patients came from rural areas [15]. This pattern may be associated with subopti-
mal management of caustic ingestions. Rural regions are often under-resourced,
with limited access to trained and experienced healthcare personnel. Moreover,
the reliance on traditional healers in these areas can further contribute to delays
in seeking appropriate medical care.

Suicidal intent was confirmed in 63.23% of cases, a rate consistent with the wide
variability reported in the literature. Local and African series, such as those con-
ducted in Abidjan and Morocco, reported similar prevalences of 60.0% [16] and
68.42% [17], respectively. In contrast, studies from Senegal and Nigeria indicated
higher rates of 72.7% [18] and 71.4% [10] among patients from major cities. In
Asia, this proportion reached 95.6% [15], highlighting notable geographical and
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cultural disparities, particularly in rural populations. However, this high preva-
lence of suicidal intent is not universal, especially among children. Indeed, all
caustic ingestions reported in Nigerian and Spanish pediatric series were acci-
dental [19] [20]. Overall, these observations suggest that caustic ingestion is gen-
erally intentional in adults but predominantly accidental in children.

The caustic substances most frequently involved in our series were bases, ac-
counting for 51.47% of cases. This finding is consistent with studies conducted
both in Western countries and in Africa, reporting proportions of 71.9% in Spain
[20], 58.33% in Benin [8], and 54.4% in Congo [7]. Conversely, other studies have
reported a predominance of acids, with varying proportions [6] [21]. This heter-
ogeneity is primarily explained by differences in accessibility and use of caustic
substances across regions.

A psychiatric disorder was identified in 5.88% of patients in our study, com-
pared to 33.3% in Nigeria [10] and 61.9% in France [12]. These discrepancies may
be due to the lack of comprehensive psychiatric evaluation in sub-Saharan African
settings. To prevent recurrent suicidal behavior in any form, a systematic psychi-
atric evaluation should be incorporated into the management of patients with in-
tentional caustic ingestion.

In our study, the mean time from caustic ingestion to initiation of management
was 3.48 * 1.59 days, almost identical to the 3-day delay reported in the Nigerian
series [22]. This interval was shorter than that observed in the Beninese series [8],
but considerably longer than the 12 hour delay reported in 70% of patients in the
Moroccan series [17]. Such delays in care, frequently observed in sub-Saharan
countries, may be attributed to self-medication with herbal decoctions and finan-
cial constraints that discourage timely hospital admission.

Although largely surpassed by CT scanning, upper gastrointestinal endoscopy
remains essential in resource-limited settings with constrained financial means.
According to Zargar’s classification, 54.41% of lesions in our series were consid-
ered severe. This proportion was higher than the 38.5% reported in the Moroccan
series [17] but lower than the 66.67% observed in the Burkinabe series [14]. The
heterogeneity in the prevalence of severe lesions reported in the literature raises
questions about the factors influencing these variations, including population
characteristics, type and quantity of ingested substances, and delays in manage-
ment.

Esophageal stricture, the most feared late complication of caustic esophagitis,
was observed in 39.70% of our patients. This proportion is consistent with the
literature, which reports rates ranging from 20% to 40% depending on the series
[23] [24]. Several authors have investigated risk factors for stricture development
[24] [25]. Voluntary ingestion, initial endoscopic severity (Zargar grade > III),
and the presence of clinical severity signs such as dysphagia, hematemesis, or ep-
igastric pain have all been associated with stricture formation. In our study, only
the severity of the initial lesion was significantly associated with stricture (p =

0.05), likely due to methodological differences.
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Regarding management, a delay exceeding three days, which affected 45.59% of
our patients, was associated with a higher risk of stricture (p = 0.024; OR = 3.63),
consistent with observations from other African studies where diagnostic delays
are common. In our context, the mean time to perform upper gastrointestinal en-
doscopy, which guides appropriate management, was considerably longer than
the recommended 24 hours, as reported in Niger [22] and Benin [8].

Our study highlights contextual determinants, such as the limited availability
of endoscopic resources and low community awareness, which contribute to de-
layed diagnosis of severe lesions and suboptimal management. These findings
suggest that prevention strategies in sub-Saharan Africa should be tailored to the
local context, emphasizing family education, regulation of caustic substance sales,
and strengthening diagnostic capacities in peripheral healthcare facilities.

Although their use remains controversial, systemic corticosteroids were pre-
scribed in 35.29% of our patients. This proportion was higher in the Nigerian
study (53%) [22] and lower in the Senegalese series (20%) [25]. Earlier studies,
such as Boukthir’s work in Tunisia, suggested that a short course of high-dose
methylprednisolone (1 g/1.73 m?/day for 3 days) could reduce the risk of stricture
formation [26]. However, a recent literature review found no significant benefit
of corticosteroids in preventing caustic esophageal strictures [4], and their use is
now generally limited to cases of airway threat, particularly in patients with lar-
yngeal edema.

Similar to corticosteroids, the routine use of antibiotics is not recommended in
the literature. Nevertheless, antibiotics were administered to 58.82% of patients in
our series. Empirical antibiotic use is widespread in sub-Saharan Africa, as re-
ported in studies by Gueye in Senegal and Sani in Niger, with respective propor-
tions of 77% [18] and 71% [22]. These practices reflect concern about spontaneous
or corticosteroid-associated infections, but there is no formal evidence that anti-
biotics prevent stricture formation [1]. The systemic administration of cortico-
steroids and antibiotics likely reflects the influence of outdated guidelines regard-
ing corticosteroid use, as well as persistent concerns about secondary infections
following caustic ingestion challenges that remain significant in resource-limited
settings.

Proton pump inhibitors (PPIs) were given to three-quarters of our patients and
demonstrated a protective effect against stricture development (p = 0.041; OR =
0.31). Although this proportion is substantial, it remains lower than that reported
in subregional literature for instance, 100% in Niger [22] and 95% in Senegal [18].
In the literature, PPIs are considered a nearly systematic therapy aimed at reduc-
ing gastric acidity and limiting the progression of esophageal and gastric lesions.
While their direct efficacy in preventing strictures has not been conclusively
demonstrated [23] [27], their use in the acute phase is recommended to protect
the mucosa and facilitate healing [23] [24]. Based on our findings, the systematic
use of proton pump inhibitors (PPIs) should be recommended in the management

of caustic ingestions, particularly in settings distant from specialized referral cen-
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ters.

Our analyses showed that fasting and artificial nutrition were implemented in
60.29% and 19.12% of cases, respectively. In African series, artificial nutrition was
primarily used in children with severe lesions or those unable to feed orally, with
the aim of maintaining body weight and improving general condition, but without
evidence of directly reducing the incidence of strictures [22].

The role of fasting and artificial nutrition in stricture prevention remains de-
bated. Strict fasting is traditionally recommended to limit lesion progression, but
prolonged fasting without adequate artificial nutrition may lead to malnutrition
and delay healing, without reducing the risk of stricture [28] [29]. Early enteral
nutrition, via nasogastric tube or temporary gastrostomy, is increasingly recom-

mended to maintain nutritional status and support mucosal healing [22] [29].

5. Limitations

Despite a robust methodology, certain limitations may have negatively impacted
the quality of our results. Notably, the quantity of ingested caustic substance was
not quantified. Although this variable is important and may significantly influ-
ence stricture development, it remains difficult to assess objectively in our context.
Additionally, the dosages of the various medications used during patient manage-
ment were often missing, which could have allowed exploration of a potential
dose-response relationship with stricture formation. We also note that patient
fasting was not always strictly applied due to parental reluctance, and the admin-

istration of parenteral nutrition was irregular due to its high cost.

6. Conclusion

Caustic ingestion in the Bouaké population predominantly affected young indi-
viduals, with a male predominance. Severe lesions accounted for more than half
of cases and were associated with stricture formation. Medical management of
caustic burns in our context involved multiple interventions, notably proton pump
inhibitors (PPIs) and corticosteroids, which are widely used both in the subregion
and in Western countries. Among the various medications administered, only
PPIs appeared to have a beneficial effect on stricture development in the medium
term, despite divergent results in the literature. Further studies with larger sample
sizes are needed to provide a more comprehensive analysis of caustic burn man-
agement in our region and its impact on stricture formation in the medium and

long term.
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