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ABSTRACT

Background: Caustics are corrosive substances whose ingestion causes tissue damage that can
range from mucosal irritation to total necrosis or even perforation of the affected digestive or
bronchial segment. Ingestion is often accidental in children and a real public health problem in low
and middle income countries, particularly in Africa.

Aims: The main objective of this study was to describe the epidemiological, diagnostic, therapeutic
and scalable aspects of accidental ingestions of caustics in the medical emergency department of
the National Children's Hospital Center Albert Royer (NCHCAR) in Dakar.
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Methods: This is a descriptive and analytical study over a 12-month period, from March 2020 to
February 2021. The study population was children aged 0 to 15 years who were seen in
consultation or hospitalized following a caustic product ingestion.

Results: During the study period, we included 31 children for accidental ingestion of caustics out of
a total of 900 hospitalized children, i.e., a hospital frequency of 3.44% (31/900). The mean age of
the children was 21.29+13.10 months and the extremes were 8 and 60 months. The age group [12-
18 months] was the most represented (25.81%). Boys were predominant (51.61%) with a sex ratio
of 1.07. Sodium hypochlorite (bleaching water) was the main product ingested (64.52%); caustic
soda concerned 22.58% of children. More than half (77.45%) of the children were symptomatic with
mainly digestive signs including oral ulcerations (41.93%) and vomiting (38.71%). The
oesogastroduodenal fibroscopy performed in 19 of the 31 children (61.29%) was normal in 14
children (73.68%). Five children had endoscopic lesions of which 2 cases were stage | and 3 cases
stage lla of the Zargar classification. Initial management was exclusively medical with antisecretory
drugs (70.97%), analgesics (38.71%) and corticosteroids (35.48%). The evolution was favorable for
the majority of patients. One child presented a dysphagia to solids after 4 weeks of evolution
treated by endoscopic dilatation.

Conclusion: Accidental ingestions of caustics are frequent in emergency departments. They
generally affect children under 24 months of age. The management is medical in the uncomplicated
forms which are more and more predominant. Prevention is based on education and awareness of
the dangers of caustic products.

Keywords: Caustic ingestion; accident; child; digestive endoscopy.

1. INTRODUCTION often encountered in Africa, also contribute to
morbidity and mortality. Diagnosis is mainly

Caustics are corrosive substances whose clinical, with biology, imaging and endoscopic

ingestion causes tissue damage ranging from explorations used to assess lesions and guide

mucosal irritation to total necrosis or even therapeutic decisions [8]. Existing data mainly

perforation of the affected digestive or bronchial ~concern the surgical management of caustic

segment [1]. There are three main classes of ingestions. The main objective of this study was

caustics: strong acids (pH<2), strong bases (pH to describe the epidemiological, diagnostic,

>12) and oxidants. Caustics are used in many therapeutic and evolutionary aspects of

household, industrial and agricultural products. accidental caustic ingestions in the medical

Some are merely irritants and generally do not emergency department of the National Children's

cause severe injury; others, such as strong Hospital Center Albert Royer (NCHCAR) in

acids, strong bases or oxidants, are highly Dakar.

corrosive [2]. Ingestion is often accidental in

children. It is a real public health problem in low- 2. MATERIALS AND METHODS

and middle-income countries, particularly in

Africa. In 2004, the World Health Organization 2.1 Study Site

(WHO) estimated the incidence of caustic

esophagitis at 110/100,000 people per year [3]. The study took place in the emergency

In France, there are around 15,000 cases of department (ED) of the Albert Royer National

caustic ingestion per year. In Africa, the Children’s Hospital in Dakar. All children aged O -

incidence of accidental caustic ingestions is 18 years are admitted to this department for

estimated at 0.8% in the Congo [4], while in  consultation for any reason. It includes a triage

Morocco it is 3.6% [5]. In Senegal, caustic unit, an emergency room where vital

ingestion accounts for 20.4% of childhood emergencies are treated, a short-term

domestic accidents [6], with an estimated hospitalization room and ambulatory follow-up

incidence of 1.3% [7]. Accidental caustic boxes.

ingestion is a medico-surgical emergency which

in severe cases, can be life-threatening or even 2 2 Type and Duration of Study

fatal. The severity of the clinical picture depends

on the volume ingested, the contact time with This is a descriptive study over a 12-

tissues and the type of product. Delayed month period, from March 2020 to February

treatment and inadequate technical facilities, 2021.
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2.3 Study Population
2.3.1 Inclusion criteria

Any child aged 0 to 15 seen in consultation or
hospitalized in the ED following ingestion of a
caustic product.

2.3.2 Non-inclusion criteria
Patients with incomplete or unusable records.
2.4 Data Collection and Analysis

o Collection tools

A pre-established data collection form;
Collection of information from medical files
Parameters studied

@)

The following parameters were studied for all
included cases:

- Epidemiological (children's age, gender,
parents' occupation, type of product
ingested, quantity ingested, procedures

performed at home by parents)

Clinical and paraclinical (ED consultation
time, clinical manifestations, biological signs,
endoscopic signs, imaging)

Therapeutic (time taken to attend the
emergency department, type of treatment,
drugs administered, dietary intake and length
of hospital stay)

Follow-up : patients were followed up at day
8 and week 4, by telephone call or on-site
visit.

2.5 Statistical Analysis

The data collected was entered into Excel.
Analysis was carried out with Epi Info Version 7.
For descriptive analysis, qualitative variables
were described by frequency tables, bar charts
and pie charts. Quantitative variables were
described by their position (mean, median and
mode) and dispersion (standard deviation,
extremes) parameters.

3. RESULTS AND DISCUSSION
3.1 Results

Over the study period, we included 31 children
with accidental caustic ingestion out of a total of
900 hospitalized, representing a hospital
frequency of 3.44% (31/900). The mean age of
the children was 21.29+13.10 months, with
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extremes of 8 and 60 months. The mode and
median were 17 and 18 months respectively. The
age group [13-24 months] was the most
represented  (48.39%) (Table 1). Boys
predominated (51.61%), with a sex ratio of 1.07.
The great majority of children came from
suburban areas (93.55%). Sodium hypochlorite
(bleaching water) was the main product ingested
(64.52%); caustic soda concerned 22.58% of
children (Fig. 2). In more than half the cases, the
quantity ingested was not specified by the
parents (67.74%), and was low in 22.60% of
cases. The average time to the emergency room
was 2.37+2.11 hours (1-8 hours). The mode and
median were one hour. Milk administration was
the main procedure performed at home by
parents (63.64%) (Table 3). More than half
(77.45%) of the children were symptomatic, with
mainly digestive signs including oral ulcerations
(41.93%) and vomiting (38.71%) (Table 2).
Oesogastroduodenal fibroscopy was performed
in 19 of the 31 children (61.29%), and was
normal in 14 (73.68%). Five children had
endoscopic lesions, including 2 with stage | and
3 with stage lla of the Zargar classification. Initial
management was exclusively medical, with
antisecretory agents (70.97%), analgesics
(38.71%) and corticosteroids (35.48%) (Fig. 2).
The majority of patients had a favourable
outcome. One child developed dysphagia to
solids after 4 weeks, treated by endoscopic
dilatation.

3.2 Discussion

In Senegal, accidental ingestions of caustics are
a frequent reason for emergency room visits
(3.44%). We recorded a total of 31 cases over
the 12 months of the study, representing a
frequency of 2.6 cases per month. In Africa, the
same frequency was found in Congo, with 2.8
cases [4]. It was slightly lower in Algeria, at 2
cases per month [9]. This high frequency of
caustic ingestions in Africa is partly linked to the
fact that parents are often less vigilant in
supervising their children, but also to the
repackaging of these products in unsuitable
containers, such as bottles usually containing
mineral water intended for consumption. The
confinement imposed on the population during
the covid-19 pandemic period (2020), with school
closures, is another explanation. The majority
(71%) were under 24 months of age, with a
predominance of children aged 12 to 18 months
(25.81%). These results concur with those
observed in the literature, where caustic
ingestion was noted in children aged 6 to 60
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months [4,7,9,10]. This is the age at which
children are most vulnerable to domestic
accidents, due to their curiosity to discover their
surroundings and explore the environment, and
above all their immaturity in discerning objects or
products that are dangerous to their physical
integrity. In all cases, ingestion was accidental.
According to the literature, boys are usually more
vulnerable to domestic accidents, due to their
more turbulent and agitated nature. This was
also our finding, with a male predominance and a
sex ratio of 1.07. However, a slight female
predominance was found in some series [9,11].
Sodium hypochlorite (bleaching water) was
implicated in 71% of cases, while caustic soda
accounted for 29%. Similar findings have been
reported in Congo [4] and ltaly [12]. Bleaching
water is commonly used by domestic servants in
households for washing up and laundry. Caustic
soda is often used in powder or soap form by the
underprivileged for laundry and other household
needs. They are often decanted into containers
intended for consumer products. This explains
the frequent involvement of these products in
accidents. The quantity ingested was minimal in
most cases, as in the case of accidental intake,
in contrast to an attempt at autolysis, where the
guantity ingested is often large and massive.
This has been the case in other series in the
literature [4,7,10]. The average consultation time
was 3 hours after ingestion for more than half the
children (61%). This delay could be linked to the
fact that parents often administer a substance to
the child before thinking of seeking treatment. In
7 cases, the child was given milk, in 1 case food,
and in 1 case mouthwash. Clinical manifestations
were dominated by gastro-intestinal (Gl) signs,
notably oral ulcerations (41.93%), vomiting
(38.71%), hypersalivation and dysphagia (29.03)
each. Respiratory signs were dyspnoea, stridor
and laryngeal oedema, 1 case each. These were
less frequent, given the minimal quantity of
substance ingested. These data concur with the
predominance of digestive signs reported in the
literature. Respiratory, cutaneous and ORL signs
occur mainly in the event of large-scale
ingestion, false routes or induced vomiting
[4,7,9,13]. Upper Gl endoscopy is the key
examination for assessing lesions and guiding
medical and surgical management. However,
according to some authors, it should not be
performed systematically, as it is an invasive
examination that is performed under general
anaesthetic in small infants, and is often normal,
showing no eosophageal or gastric digestive
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lesions. It also carries the risk of digestive
perforation or haemorrhage. In 50-75% of cases,
endoscopy is normal or reveals only minimal
lesions. Severe lesions are detected in 4 to 37%
of cases, depending on the series [14-16]. In our
series, it was performed in 61.29% of cases
(19/31), including 14 children with a normal result
(73.68%). Five (5) children had endoscopic
lesions, including one at stage lla of the Zargar
classification. For all these children, symptoms
were either minimal or absent. This finding, in
line with the literature, reinforces the
recommendation that oesogastroduodenal
fibroscopy should not be performed routinely. It is
only useful for patients with noisy symptoms,
who may have taken a significant amount of
caustic on questioning. This certainly requires a
meticulous clinical examination, but above all a
well-conducted interview. Management of caustic
ingestions is medical and surgical, depending on
endoscopic lesions and complications. Surgery is
usually performed in severe cases with acute
digestive perforation or esophageal stenosis. In
our series, all children were treated in medical
emergencies. None presented a complication
requiring surgical treatment on admission. In
addition to standard general measures, the 3
pillars of medical treatment include antisecretory
agents, corticosteroids and antibiotic prophylaxis.
Although there is no consensus on the
recommendations, authors use them in different
proportions. Although widely debated,
corticosteroid therapy is recommended by many
authors for its anti-inflammatory and anti-
granulomatous action. It is also used to prevent
esophageal stenosis. To be effective,
corticosteroids must be administered early and in
high doses (1g/1.73m2 body surface area/D) [17,
18]. In our series, corticosteroid therapy was
used sparingly (35.5%). This is linked to the fact
that we did not have many severe cases, with a
high proportion of asymptomatic patients.
Corticosteroids are indicated in severe cases
with deep ulceration classified as Zargar stage
[Ib. Corticosteroids were administered in 100% of
patients in one study in Morocco [14], and in
none in another [9]. Anti-secretory agents were
widely prescribed in 71% of patients, as was the
case in France in 61% of cases [19]. Antibiotics
were rarely prescribed in our patients (19.35%),
in contrast to some where they were
systematically used in all patients [10]. We noted
one case of esophageal stenosis managed by
endoscopic dilatation. In addition, the evolution
was good.
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Table 1. Features of population

Features Number (n) Percentages (%)
Age group (months)

0-12 7 22,58
13-24 15 48,39
25-36 5 16,13
>36 4 12,92
Gender

Boys 16 51,61
Girls 15 48,39
Area of residence

City center 14 45,16
Periphery 17 54,84
Parents' occupation

Employed 18 58
Not employed 13 42

Table 2. Distribution of children according to clinical manifestations

clinical manifestations Number (n) Percentages (%)
Gastrointestinal signs

Oral ulceration 13 41,93
Vomiting 12 38,71
Hypersalivation 9 29,03
Dysphagia 9 29,03
Labial tumefaction 9 29,03
Odynophagia 8 25,80
Buccal erosion 8 25,80
Epigastric pain 1 3,22
Respiratory Signs

Dyspnea 1 3,22
Stridor 1 3,22
Laryngeal edema 1 3,22
Cutaneous and mucosal signs

Skin scalds 2 6,45
Redness of the eyes 2 6,45

Types of products ingested

Produit cosmetique - 6.45%

Detergent - 6.45%
Soude caustique _ 22.58%
savel - [—— 6a.52%

f T T T T T T Ll

0.00% 10.00%  20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

Percentages %

Fig. 1. Children by type of product ingested (N=31)
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Table 3. Distribution of children by gesture performed at home (N=11)

Immediate actions

Frequency (n)

Percentage (%)

Milk intake

Oral rinsing
Early feeding
Palm oil intake
Induced vomiting
Total

RPRRPRREN

63,64
9,09
9,09
9,09
9,09
100,00

Medical treatment provided

P 12.90%

Antiémétique

P 19.35%

Antibiotiques

Corticothérapie [N 35.48%

Antalgique [N 38.71%

Antisécrétoire [ 70.97%
»

0.00% 10.00% 20.00%

30.00%

40.00%

T T T T »

50.00% 60.00% 70.00% 80.00%

Percentages %

Fig. 2. Distribution of children by type of care (N=31)

4. CONCLUSION

Accidental ingestions of caustics are frequent in
emergency departments. They generally affect
children under 24 months of age. Treatment is
medical in uncomplicated cases. Prevention is
based on educating the public and raising
awareness of the dangers of caustic products.
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