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Abstract

Objective: Corrosive substances are agents which ease our lives, but they can also make children’s’ lives
completely difficult as a result of contact with gastrointestinal tract, respiratory tract and skin. Examinations
and treatments of patients hospitalized in our clinic with the complaint of corrosive substance ingestion were
examined.

Methods: The records of 45 patients who were hospitalized in our clinic between May 2017 and December
2018 were examined retrospectively. The patients’ ages, genders, ingested corrosive substance, admission
and discharge inflammatory markers were examined according to diagnosis and treatment type.

Results: Of the 45 cases, 24 (53,3%) were male, while 21 (46,7%) were female. The youngest case was 9
months old, the oldest case was 168 months and average age of the cases was 24,7 months. The substances
the cases were exposed to were bleacher in 20 patients (44,4%), dishwasher detergent in 11 patients (24,4%),
rinse aid in 5 patients (11,1%), drain cleaner in 4 patients (8,9%), washing machine detergent in 3 patients
(6,7%), decalcifier in 1 patient (2,2%) and surface cleaner (sodium hypochlorite) in 1 patient (2,2%).
Endoscopy was performed on two patients with clinical symptoms who ingested drain cleaner. Statistically
significant difference was found between the hospitalization and discharge white blood cell countx103/uL
(WBC), lymphocyte countx10%/Ul (LYM), platelet count x103/uL (PLT), red blood cell width (RDW,%),
mean platelet volume (MPV), neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR) values of
the patients (p<0.05).

Conclusion: With precautions taken to prevent the ingestion of corrosive substances, a significant cause of
morbidity and mortality can be prevented significantly. It is important to raise awareness in families on this

issue.
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Introduction
Chemical substances which are used in every area
of our lives both increase the quality of life and also
cause a serious risk. Accidental or deliberate
Telephone number: +90 (452) 225 03 80 ingesj[io_n of_the_se by children cause unavoida_ble
caustic intoxications. Due to reasons such as putting
corrosive substances in colorful containers that can
E-mail: onuryalcin@hotmail.com attract children’s interest, in food and drink boxes
and in places where children can easily reach,
ingestion of corrosive substances is one of the most
important and most frequent home accidents in
DOI: 10.19127/mbsjohs.526836 childhood (Ashcraft and Padula, 1974). In the United
States, more than ten thousand new cases are
recorded annually. Although there is no specified
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figure in Turkey, it is around 3-5 thousand annually
(Sumeli, 2018).

Especially small children constitute the risky
group because of their extreme interest in the
environment and putting everything they find into
their mouths. Corrosive substances are substances
which give both histological and functional damage
when they contact the mucosa (Rama and Robert,
1998). Corrosive substances can have alkali or acid
properties. Irrespective of their being acid or alkali,
these substances may not cause any harm depending
on the amount they are ingested, their type or being
in liquid or solid form; however, they can also
frequently cause severe burnt that can be seen on the
mouth and esophagus and even serious
complications that can result in death. Corrosive
esophagitis frequently occurs with alkali type agents.
While all acids except hydrochloric acid cause
coagulation  necrosis, alkali agents cause
liquefaction necrosis. The damage caused by alkalis
can reach the depths of tissue (Berthet et al., 1994;
Hugh and Kelly 1999). Acids cause superficial
burnt, since they neutralize with saliva, they show
less effect on esophagus; however, their passage is
fast since their viscosity is low. They quickly
transfer to the stomach and they can cause burnt in
all parts of the stomach, especially the antrum and
pylorus, by combining with stomach acids (Nicosia
etal., 1974; Jelenko et al., 1974).

In this study, we planned to assess the frequency
of contacted corrosive substances, clinical findings,
changes in inflammatory markers, diagnosis and
treatment phases of patients who referred to the
emergency service of our hospital and who were
hospitalized by our service due to corrosive
substance contact, which does not have a standard
treatment protocol yet.

Methods

Ordu Provincial Health Directorate and Ordu
University Medical Faculty Training and Research
Hospital Clinical Practice Ethics Committee
approvals were obtained (Date:07/02/2019,
Number: 2019-23). All pediatric patients who were
hospitalized in the pediatric surgery clinic of tertiary
training and research hospital between May 2017
and December 2018 were included in the study. File
records of a total of 45 patients were examined
retrospectively in terms of gender, referral age,
complete blood count device (ABX Pentra DX 120)
was used for the measurement of blood parameters.
White blood cell countx10%uL (WBC), lymphocyte
countx10%uL (LYM), neutrophil countx10%uL
(NEU), platelet count x10%/uL (PLT), mean platelet

volume fL (MPV), red blood cell width (RDW,%),
platelet distribution width fL (PDW), platelet
/lymphocyte ratio (PLR), neutrophil / lymphocyte
ratio (NLR), platelet/neutrophil ratio (PNR), platelet
distribution width/red blood cell width ratio (PDW /
RDW), C-reactive protein (CRP), biochemical blood
tests, physical examination finding records, chest
radiography, direct abdominal X-ray, treatment
given during hospitalization period, total period of
hospitalization, type of corrosive substances
ingested, findings and surgery requirements. The
cases whose files were found to be incomplete were
excluded from the study. Oral intake of patients who
had burnt was stopped for 48-72 hours and they were
started maintenance fluid therapy, antibiotherapy
and H2 receptor antagonist, and those with clinical
symptoms were started intravenous steroid. The
patients whose lesions regressed and who were able
to ingest fluid food were discharged with
esophagography planned for three weeks later. The
cases were assessed in terms of age, gender, the
quality of the ingested substance, examination
results and treatment. A statistical package program
was used for statistical analysis. Descriptive analysis
of assessment results was given as numbers and
percentage for categorical variables and as mean,
standard deviation, minimum and maximum for
numerical variables. Kolmogorov Smirnov test was
used to test normality distribution. Paired t test was
used in normally distributed parameters for
intergroup comparisons, while Wilcoxon test was
used for parameters which were not normally
distributed. Statistical alpha significance level was
accepted as p<0,05.

Results

Of the 45 cases, 24 (53,3%) were male, while 21
(46,7%) were female. The youngest case was 9
months old, the oldest case was 168 months and
average age of the cases was 24,7 months. The
substances the cases were exposed to were bleacher
in 20 patients (44,4%), dishwasher detergent in 11
patients (24,4%), rinse aid in 5 patients (11,1%),
drain cleaner in 4 patients (8,9%), washing machine
detergent in 3 patients (6,7%), decalcifier in 1 patient
(2,2%) and surface cleaner (sodium hypochlorite) in
1 patient (2,2%) , respectively in terms of frequency
(Graphic 1). The most frequent referral symptom
was edema around the mouth. 2 (4,4%) of the
patients were found to have chemical burnt on the
femur. Two patients who ingested drain cleaner were
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Graphic 1. Corrosive substances contacted

found to have lesion and hypersalivation inside the
mouth. Diagnostic esophagoscopy was performed
on these patients. Two of the patients were not found
to have pathology. In the two patients who had burnt
on femur, the burnt was found to recover in 5-7 days
without any scars. None of the patients followed
were found to have narrowing of the esophagus
perforation in their checkups after discharge. No
statistically significant difference was found
between the hospitalization and discharge NEU,
PDW, PNR, PDW/RDW and CRP values of the
patients, (p>0.05). Statistically significant difference
was found between the hospitalization and discharge
WBC, LYM, PLT, RDW, MPV, NLR, PLR values
of the patients (p<0.05) (Table 1).

Table 1. Comparison of hospitalization and discharge
biomarker averages of patients

Parameters Hospitalization  Discharge p
(Mean£SD) (Mean£SD) Value
WBC x10%uL  12,09+3,62 8,21+2,59 <0,01
Neutrophil 4,04+1,82 7,58+2,93 ,296
countx103/uL
Lymphocyte 6,58+3,27 3,28+1,37 <0,01
countx103/uL
Platelet 372,23+118,74 336,46+103,36  <0,01
countx103/uL
RDW, % 15,11+2,18 15,23+2,21 ,002
MPV fL 8,8+1,06 8,93+1,02 ,049
PDW fL 9,86+2,72 10,06+2,42 217
PNR 114,95+75,46 91,87+46,05 ,102
NLR 0,89+1,01 1,52+1,34 <0,01
PLR 92,78+193,73 114,32+64,64 <0,01
PDW/RDW 0,69+0,16 0,68+0,16 ,376
CRP 0,15+0,13 0,16+0,18 ,077
Discussion

In children, the degree of damage caused by burnt
is associated with the type, concentration and
amount of the substance ingested, the period of
contact and secondary infections that may develop
later (Oldham et al., 2005). In the first and second

weeks of corrosive substance ingestion, thrombosis
in submucosal veins and therefore necrosis and
increase in edema are seen. After the third week,
with fibroblasts settling in the submucosa, stenosis
can occur depending on the degree of fibrosis and
damage. Stenosis, which is the feared complication
in clinic, can occur in 25-50% of the cases. While the
use of medical treatment is disputed today, the basis
of treatment is the prevention of inflammatory
reaction and stenosis (Ashcraft and Padula, 1974;
Kasap and Ozutemiz, 2006).

Typical symptoms following corrosive substance
ingestion are salivating from the side of the mouth,
edema on the lips, burnt induced lesions around or
inside the mouth, dyspnea, stridor, tachypnea,
tachycardia, hoarseness and abdominal pain.
Although these symptoms bring burnt into mind,
they do not always mean that burnt is present. On the
other hand, absence of these symptoms does not
eliminate esophagus burnt (Cankorkmaz, 2009). In
patients with corrosive substance ingestion, first
cessation of oral feeding, intravenous fluid treatment
and antibiotherapy are mostly accepted treatment
approaches in the acute phase. The primary
complication that can be seen in patients after the
acute phase is esophageal stenosis (Oldham et al.,
2005).

Steroid therapy in corrosive esophagitis is a
disputed topic. Although it is reported in some
studies that steroid therapy decreases the
development of stenosis significantly, some other
studies report that steroid is not useful in preventing
stenosis and it can even cover mediastinitis clinic in
patients with a high risk of perforation (Hawkins et
al., 1980; Anderson et al., 1990; Fulton and
Hoffman, 2007). In our study, we started intravenous
steroid therapy in patients with symptoms. Corrosive
substance use was most seen in pre-school children
and boys. These results are in parallel with the
literature (Kayaalp et al., 2006). Corrosive substance
ingestion is seen to peak in two age groups. The first
one is 0-5 age group in which children have too
much curiosity and wish to learn, take everything
into their mouths and imitate elders; while the
second one is adolescence period for suicidal
purposes (Wasserman and Ginsburg, 1985; Aksu
and Inan, 2002). In parallel with the literature, the
most frequently ingested substance is hypochloric
acid (bleacher) in our study with a rate of 44,4%
(Atabek et al., 2007). Complications related with
corrosive substance ingestion were not seen in any
of our patients who ingested bleacher and who were
followed only with medical monitoring. In literature
inflammatory markers are examined in many
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diseases. RDW was found to be an independent
predictor of esophageal burn (Aydin et al., 2017). In
parallel with the literature we found some
inflammatory markers (WBC, LYM, PLT, RDW,
MPV, NLR, PLR) values of the patients were
statistically different, (p<0.05). But no statistically
significant difference was found between the
hospitalization and discharge NEU, PDW, PNR,
PDW/RDW and CRP values of the patients,
(p>0.05). It can be related with our patients’ number
was smaller.

In studies conducted, routine esophagoscopy is
still controversial in patients who have suspicious
corrosive substance ingestion and who do not have
any clinical symptoms. While some studies
recommend routine esophagoscopy, some others
recommend hospitalization and follow up (Gaudrealt
et al., 1983; Previtera et al., 1990; Romanczuk and
Ryszard, 1992; Nuutinen et al., 1994; Roy et al.,
1995). In order to keep inflammation in minimum
level in patients who have symptoms and who
cannot have endoscopy, oral intake should be closed
for 72 hours (Genc and Mutaf, 2002; Ozguner et al.,
2002). In our study, endoscopy was performed on 2
patients who ingested drain cleaner and had burnt
induced lesions around or inside the mouth,
hypersalivation and edema on the lips. Both patients
were not found to have sign of burn.

Keeping corrosive substances in high shelves and
locked cupboards where children cannot reach,
educating families by means of media or institutions,
making the packages of corrosive substances in
colors and shapes that won’t attract children’s
attention, making locks on the lids that children
cannot open, putting warnings for families, keeping
these substances away from the children and pouring
them away immediately after they are put in glasses
or different containers during cleaning will
significantly reduce this important health problem.

Conclusion

Although no complications resulting from
corrosive substance ingestion occurred in our study,
complications have a serious impact on the life
quality of children and their families. Hemogram
parameters can be an independent predictor of
esophageal burn for this, more comprehensive
studies should be done. It is a fact that diagnosis and
treatment are still disputed and corrosive substance
ingestion, which is mostly a problem in developing
countries, can be prevented to a great extent with
some simple precautions.
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