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Background. Although not common, caustic ingestion can cause
serious injury and sequelae. Clinical symptoms do not always
represent the depth of lesions of the intestinal tract, which makes
management of these patients difficult.

Materials and methods. Between 2011 and 2018, we per-
formed a retrospective one-centre study on ingestion of corrosive
agents by children. We used ICD-10 codes of X49, X54.X, and
T28.2. Cases of eye or skin burns were excluded.

Results. Sixty-five cases were found. Due to a lack of data, we
analysed 56 cases. The majority of them were boys (64%); 41%
of patients were between 12 and 24 months old. The median age
was one year. In 68% of cases, the corrosive substance was alka-
li: laundry detergent pods and sodium hydroxide accounting for
25% and 14%, respectively. Of the hospitalised patients and all
those admitted to the paediatric intensive care unit (PICU), 78%
had oesophagogastroduodenoscopy (EGD), 61% within 24 h after
ingestion. The time of EGD was not known for 29% of patients.
Nine (29%) had 2nd- or 3rd-degree burns of the oesophagus or
the stomach, one of them did not have any visible changes of
the lips and oral mucosa or any symptoms.

Conclusions. Physicians should be suspicious about potential
lesions of the gastrointestinal tract when managing caustic inges-
tion cases. It is recommended to perform EGD for symptomatic
children within 24 hours after the accident.
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INTRODUCTION

Ingestion of corrosive agents by children is uncom-
mon, but this condition requires high suspicion (1).
Due to the discrepancy between the clinical picture
and endoscopic findings, clinicians face difficulties
in making decisions about further investigations
and management (1).

Caustic substances are divided into alkalis and
acids (2), but some authors separate potassium per-
manganate and ammonia (1) as specific individual
agents. Ingestion of alkalis is known to cause lique-
factive necrosis and deep injuries across all parts of
the gastrointestinal tract (1-3). Acids cause coagu-
lative necrosis with the stomach affected more than
other parts (1-3). Despite differences of action on
the mucosa, in both cases injuries should be con-
sidered as potentially serious and investigated in
an appropriate manner (4). Solid forms of corro-
sives, such as potassium permanganate, can cause
serious local injury as they get attached to the mu-
cosa. While local effects are most pronounced, sub-
stances, such as phosphoric acid, strong bases and
acids can also have systemic effects, so toxicology
consulting is suggested (1, 3).

The European Society of Gastrointestinal En-
doscopy (ESGE) and the European Society for
Paediatric Gastroenterology Hepatology and Nu-
trition (ESPGHAN) recommend to perform en-
doscopy on a symptomatic child within 24 hours
after ingestion (strong recommendation, high
quality evidence) (4). The recommendation to
withhold investigations as long as there are no
symptoms or visible burns is weak with moder-
ate quality evidence (4). In this case, the follow up
must be ensured.

We performed a retrospective study of paediat-
ric caustic ingestion cases between 2011 and 2018
at the Children’s Hospital of Vilnius University
Hospital Santaros klinikos. The aim was to ana-
lyse epidemiological data and endoscopic findings
and to gain insights into management strategies
concerning guidelines at this tertiary paediatric
centre.

MATERIALS AND METHODS

We performed one-centre retrospective study for
the period of 2011-2018. We searched the patient
database of the Children’s Hospital using ICD-10

codes for X49 (accidental poisoning by and expo-
sure to other and unspecified chemicals and nox-
ious substances), T54.X (toxic effect: corrosive
acids/alkalis/unspecified/others), and T28.2 (burn
of other parts of the alimentary tract). Patients with
eye or skin burns were excluded and only the cases
of ingestion of corrosive substances were analysed.

We collected epidemiological data (sex, age),
the type of the corrosive substance, and whether it
was accidental or intentional. In addition, we doc-
umented the presence or absence of oral lesions or
any symptoms (drooling, swelling, or respiratory
symptoms). We calculated the time after ingestion
and endoscopy and evaluated EGD findings.

RESULTS

We had 65 paediatric cases of ingestion of caus-
tic agents between 2011 and 2018. As information
about nine patients was not available, 56 cases
were included in the study.

All analysed cases were accidental. There were
36 (64%) boys and 20 (36%) girls (Table 1). Twen-
ty-eight per cent of children were consulted as
outpatients; the rest were hospitalised, 25% of
them in the PICU.

Table 1. Characteristics of the patients

Characteristic Num.ber of % of the total
patients number
Sex
Male 36 64
Female 20 36
Hospitalisation
Outpatients 16 28
Inpatients 40 72
Admission to PICU
PICU 10 19
Not hospitalised 30 54
in PICU
EGD
EGD performed 31 55
No EGD 25 45

The vast majority of children were under
five years old, 23 (41%) were between 12 and 24
months of age, with the youngest patient only one
month of age and the oldest 17 years old (Fig. 1).
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Age groups
7 (13%)
W <1 year
5 (9%) 0 1-5 years
W >5 years

44 (79%)

Fig. 1. Patient distribution between age groups

The median age was one year. It was not surpris-
ing that the accidents in the group of the youngest
happened due to a mistake of their parents or their
own curiosity while in the group of older children
due to inappropriate storage of caustic agents (not
in original package).

Ingestion of alkaline substances (68%) out-
numbered acids (18%), and three cases of potas-
sium permanganate were documented (Table 2).
Children most often tended to ingest laundry de-

Table 2. Ingested corrosive substances

T — Number | % of the total
of cases n umber
Alkali 38 68
Detergent laundry pod 14 25
Sodium hydroxide 8 14
Acids 10 18
KmnO4 3 5
Ammonium 2 35
96% ethanol 1 2
Not known 2 3.5

Table 3. Symptoms and signs in relation to EGD

tergents (14 cases, or 25%) and sodium hydroxide
was in the second place (eight cases, or 14%). In
two cases, parents could not specify the ingested
caustic agent.

Twenty-seven (48%) patients had at least one
episode of vomiting, drooling, or respiratory
symptoms, 13 (23%) had obvious signs of caus-
tic burn, while 21 (37.5%) had neither (Table 3).
Thirty-one patients had EGD and the majori-
ty - 25 (44.6%) were symptomatic or had signs
of burns. EGD was not performed on 25 patients,
eight of whom had either signs or symptoms: two of
them had signs of burns, and six were symptomat-
ic. On the other hand, five asymptomatic children
had EGD.

Fifty-five per cent of all the patients who came
to ED, 78% of the hospitalised patients and all pa-
tients admitted to the PICU underwent EGD (Ta-
ble 1). The vast majority of the patients (19 chil-
dren, or 61%) had endoscopy less than 24 hours
after ingestion of the substance (Fig. 2). The me-
dian time before EGD was 17 hours. The exact
time was not known for nine patients as it was not
specified in the documentation.

Out of 31, 18 (58%) had caustic injury of
the oesophagus or the stomach. Nine patients had
2nd- or 3rd-degree burns: four of them did not
have obvious signs but had drooling, vomiting,
and/or respiratory symptoms, while one patient
had neither signs nor symptoms (Table 4). Two
had ingested laundry detergents and three various
acids.

While 16 patients were asymptomatic, eight
had either signs of burns or symptoms, but did
not have EGD (Table 5). Two patients had signs
of burns on their lips: one had ingested iodine and
the other sodium hydroxide. Symptomatic outpa-
tients had ingested dishwashing and laundry deter-
gents, or a kettle descaling agent. Two symptomatic

Signs of burns or symptoms No EGD EGD Total
& ) _Y P (% of the total num- (% of the total num- (% of the total num-
after ingestion
ber) ber) ber)
No signs or symptoms 16 (29) 5(9) 21 (38)
Signs or/and symptoms 8 (14) 25 (44) 33 (58)
Not known 1(2) 1(2) 2(4)
Total (% of all) 25 (45) 31 (55)
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Fig. 2. Time of EGD after ingestion of a corrosive substance
Table 4. Correlation between clinical presentation and EGD findings
. EGD results
Signs or symptoms after Total (% of those
. . .. 2nd-3rd Degree not .
ingestion No injury | st degree . with EGD)
degree specified
No signs or symptoms 2 1 1 1 5 (16)
Signs of burns 1 0 1 1 3 (10)
Sy@gtoms: droo.ling, vom- p ) 3 3 14 (45)
iting, or respiratory
Signs and symptoms 3 1 8(26)
Not known 1 0 1(3)
Total (% of those with
13 (42 3 (10 9(29 6 (19
HoD) (42) (10) 29) (19)
Table 5. Signs and symptoms in patients who did not undergo EGD
Patients without EGD Nosigns and Signs Symptoms Signs and symp- Not known
symptoms toms
Outpatients 11 2 0 0
Inpatients 5 0 0
Total (% of th ithout
otal (% OE GI;’)S ¢ withou 16 (64) 2(8) 6 (24) 0 (0) 1(4)

inpatients had bitten laundry detergent pods and
one ingested concentrated acetic acid.

DISCUSSION

We had 65 cases of caustic ingestion during a sev-
en-year period. The dominance of boys corre-
sponds to literature data (2, 3, 5). We found a peak
of incidents at 12-24 months of age and most cas-

es in under-five-year-olds, which correlates with
some studies (2, 6). However, there are studies
that emphasize an older group of patients such as
the median age of 4 years and 3 months in a recent
study of a paediatric centre in Poland (5).

The substance was not specified in two cases.
Alkalis predominated as the most frequent caustic
agent, of which sodium hydroxide and laundry de-
tergent pods were most common. The dominance
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of corrosive agents can differ depending on
the country or the region (3). In our study, in-
gestion of sodium hydroxide was documented in
14.2% of cases while it was the causing agent in
only 4% of cases in the study performed at Chil-
dren’s Hospital in Lublin, Poland (5). However,
the latter study included hot water as a caustic
agent, and it consisted of 20.3% of all cases (5).
The nature of the ingested agent is important and
parents should always be encouraged to bring (or
at least have a photo) of its package for identifica-
tion and better understanding of potential conse-
quences.

Our data shows that most of the patients with
2nd- or 3rd-degree burns had signs, symptoms, or
both. Nevertheless, we had one patient with seri-
ous injury without significant findings on physi-
cal assessment. On the other hand, eight children,
who had either signs or symptoms, did not under-
go EGD even if their history suggested ingestion
of such a highly corrosive substance as sodium
hydroxide. We lack information on the reasons
for decisions in these situations. We could not get
information about the follow-up either. Our find-
ings confirm that management decisions are diffi-
cult with these patients, especially when some pa-
tients with signs, symptoms, or both have normal
EGD results (8). ESGE/ESPGHAN provides us
with strong recommendations based on high qua-
lity evidence that every symptomatic child should
undergo EGD (4). As is known, some patients can
have significant respiratory tract involvement (9)
so it should also be evaluated, possible respiratory
complications considered, and airway protected if
necessary (10).

Optimal timing of EGD is within 24 hours after
ingestion of the corrosive substance (4, 7). If per-
formed later, it increases the risk of perforation (7).
This recommendation of the ESGE/ESPGHAN is
strong and supported by high quality evidence (4).
Of all children that had EGD, 54.8% had it with-
in this time frame. We did not have document-
ed time for 35.4% of cases. Here we would like to
point the importance of accurate documentation
(the time of ingestion of the agent and the time of
EGD), especially when the patient is transferred
from another hospital. These details are impor-
tant for adequate evaluation of the symptoms and
EGD results. On the other hand, four patients had
EGD performed within 5 h after ingestion. Three

of them had 1st degree injuries, but in this case
EGD might be misleading as it is difficult to eval-
uate the full extent of the injury so early and we do
not have information about repeated endoscopy.

It was outside the scope of this study to analyse
the causes or measures that could have been taken
to prevent caustic burns in children. However, we
are in agreement with other authors about how im-
portant it is for parents to receive appropriate in-
formation about safe storage of potentially harmful
substances at home (1, 3, 5, 6).

CONCLUSIONS

Each case of ingestion of corrosives should be
taken seriously and should have proper investiga-
tions. It is of high importance to identify the sub-
stance, document time of ingestion and EGD for
future references. Current guidelines suggest EGD
for symptomatic children within 24 hours after in-
gestion of corrosives.

The most important step in the management of
these cases is prevention.
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APSINUODIJIMO KOROZINEMIS
MEDZIAGOMIS APZVALGA VILNIAUS

UNIVERSITETO SANTAROS KLINIKU VAIKU
LIGONINEJE 2011-2018 METAIS

Santrauka

JZzanga. Nors apsinuodijimas korozinémis medziago-
mis néra daznas, jis gali sukelti ryskius pazeidimus ir
ilgalaikes pasekmes. Klinikiniai poZymiai ne visuomet
atskleidzia pazeidimo sunkumg, todél sudétinga pri-
imti sprendimus dél tolesnio istyrimo.

Metodika. Mes atlikome retrospektyvinj vieno cen-
tro tyrimg: nagrinéjome 2011-2018 m. korozinémis
medziagomis apsinuodijusiy vaiky atvejus. Jtraukimo
kriterijai: TLK-10 AM kodai - X49, X54.X, T28.2; at-
metimo kriterijai: ne vir$kinamojo trakto (akiy arba
odos) nudegimai.

Rezultatai. IS viso radome 65 atvejus, dél duome-
ny stokos jtraukéme 56. DidZiaja dalj sudaré berniukai
(64,2 %). 41 % pacienty buvo 12-24 ménesiy amziaus.
Amziaus mediana - vieneri metai. 67,9 % atvejy apsi-
nuodyta $armais: skalbimo kapsulés turiniu (25 %) ir
natrio hidroksidu (14,2 %). 77,5 % hospitalizuoty pa-
cienty ir visiems pacientams, hospitalizuotiems j vaiky
intensyviosios terapijos skyriy, atlikta ezofagogastro-
duodenoskopija (FEGDS). 54,8 % pacienty FEGDS
atlikta per 24 valandas po apsinuodijimo, 35,4 % pa-
cienty FEGDS atlikimo laikas nebuvo patikslintas.
Devyniems (29,0 %) vaikams nustatyti IT ar III laipsnio
virS§kinamojo trakto nudegimai. Vienas pacientas ne-
turéjo iSoriniy nudegimo pozymiy ir simptomuy.

Isvados. Korozinéms medziagoms patekus j virski-
namajj trakta, gydytojas visuomet turéty jtarti galima jo
pazeidima. Simptomy ar akivaizdziy nudegimo poZymiy
turintiems vaikams per 24 valandas butina atlikti FEGDS.

Raktazodziai: korozinés medziagos, Sarmai, rags-

tys, endoskopija



