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Abstract
Introduction: One of the leading causes of damage to the gastrointestinal tract in children is caustic ingestion
which is sometimes life-threatening. The most reliable way to study the severity and extent of damage is
endoscopy, which can be harmless in terms of time and technique. The aim of this study was to investigate,
evaluate and compare clinical findings and endoscopic results of caustic ingestion.
Methods: This retrospective cross-sectional study was conducted on the records of children diagnosed with
caustic ingestion, and hospitalized in Qa'em Hospital of Mashhad from March 2011 to December 2013. Intended
data were extracted from patients' records and in case of any ambiguity, it was removed by phone call. Obtained
data were analyzed using SPSS 11.5 and chi-square test.
Results: Of 54 patients, there were 36 cases of burn with acidic substance and 16 cases of burn with alkaline. The
highest value was related to caustics related to acid batteries (31.5%) and in 77.5% of cases the container of
caustic agent was not standard. In endoscopic results, 50 patients out of 54, had esophagus burn such that in 6
cases it was grade I burn, in 15 cases grade IIa, 27 cases with grade IIb and 2 cases with Grade IIIa burn. In
addition, mild erythema of stomach in 6 cases, average erythema in 5 cases, mild ulcer in 15 cases, average ulcer
in 5 cases and 3 cases with severe ulcer were reported. There was no significant relation between clinical findings
and endoscopic results (p=0.68).
Conclusion: Since caustic ingestion can be regarded as a life-threatening factor for children, the importance of
observing precautions in the storage of caustics and the role of training and adequate attention of parents to this
issue to prevent such accidents is clear.
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1. Introduction
Accidental caustic ingestion is the most common cause of esophagus injury, a life-threatening factor and a general
concern for physicians in the neonatal emergency department. This damage is mainly seen among 1-3 year-old
children, and boys encompass 50-62% of cases. Unfortunately, most of these caustics have been easily available to
children as cosmetics and cleansing agents (1-3). In 2014, 2.1 million cases of human exposure to toxic agents was
reported in the U.S., 48% of which was related to 5-year-olds and smaller children. Domestic cleansers especially
bleach were accountable for 71% of cases. Alkali cases are more common compared to acids. This mostly happens
in developing and undeveloped countries due to easier access to these caustics, and it is the leading cause of
children's referral to hospitals. Its clinical signs vary from esophagus burn to esophageal transplant (1, 4, 5).
Although, in most cases this happens accidentally due to parents' negligence and not observing required precautions,
some cases of child abuse are also reported (1, 5). Accidental ingestion of caustics may damage lips, oropharynx and
upper airway (1, 6). Short-term complications include bleeding, shock, airway edema, esophagus perforation, and
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death, and long-term complications include tightness in various parts of the gastrointestinal tract, tracheoesophageal
fistula, shortening of esophagus, incompetent lower esophageal sphincter and increased esophageal carcinoma in
children (5). The nature of damage is determined using factors like the intended factor, dosage, pH, concentration
and duration of tissue exposure. Caustics damage tissues via chemical reactions. Typically, acids with a pH lower
than 3 and alkalis with a pH over 11 create many concerns in damage (1, 4, 5). Different variables including
economic, social, and educational factors, namely parent's education particularly mothers, family income, working
mother, and mother's age can affect the prevalence of these accidents (4). The general plan is different for treatment
of caustic ingestion, there is no census and there are different protocols available. Initial steps in management of
patients with caustic ingestion include supportive care and close observation of the disease with emphasis on
prevention of vomiting, choking and aspiration. Upper endoscopy is recommended for most patients with a
definitive history of caustic ingestion, ideally within 24 hours. Neutralizing or diluting the caustic, using active coal
or gastric lavage is not recommended due to more possible damages (1, 5). The aim of this study was to evaluate and
compare clinical findings and endoscopic results of caustic ingestion in children referring Qa'em Hospital of
Mashhad.
2. Material and Methods
This cross-sectional study was conducted within 33 months, from March 2011 to the end of December 2013, on the
records of 54 children referred to Qa'em Hospital affiliated to Mashhad University of Medical Sciences, who were
hospitalized and received endoscopy in that hospital within mentioned period. Collected personal data included age,
gender, location, place of storing caustics, parents' education, clinical signs (vomiting, stomachache, swelling of the
lips, hematemesis), endoscopic findings (involvement of the stomach in terms of burn grade and stomach inclusion)
the caustic (nature and type), data related to hospitalization and treatment of the patient according to the designed
checklist. All endoscopies were conducted with the same device by 3 gastroenterologist specialists, and esophageal
mucosal lesions were reported according to Zargar categorization (7). Patients who were not willing to conduct
endoscopy for any reason, were excluded from the study. To observe ethical considerations, results were published
anonymously. Obtained data were analyzed using SPSS version 11.5 (SPSS Inc., Chicago, Illinois, USA) and Chi
square test.
3. Results
Of 54 children under study, 59.3% were boys (32) and 40.7% were girls (22). Age distribution of these children was
34% (18) from birth to 2-years old, 34% (18) 2-4 years old, 17% (9) 4-6 years old and 15% (8) children over 6 years
old. Of these children, 64.8% (35) were living in urban areas and 35.2% (19) in rural areas. The place of storing
caustics was: 25% (10) in the yard and 18% (7) in other places (car trunk, in the store, etc.) 15% (6) in the kitchen,
15% (6) in spaces inside the house, 12% (5) inside the bathroom and 16% (6) on the roof, cellar, stairs or
greenhouse. Nonstandard cases were those that the caustic was stored in bottle, water bottle, drinks bottle and lidless
or other containers, and of 40 cases completed using a phone call, 22.5% (9) were reported to be standard and 77.5%
(31) were nonstandard. In terms of the type of caustic, 17 cases were acid battery, 11 cases pipe opener, 10 cases
were descaling solution, 6 cases citric acid and other agents including 5 cases of (acid, potassium, permanganate), 2
unknown cases, and 1 case for gas cleaner, vegetable disinfectants and bleach. In terms of the nature of caustic,
69.2% were reported to be acidic (36) and 30.8% were alkali (16). In terms of the physical form of caustics, 92.5%
of cases were liquid (49), 3.8% were powder (2) and 3.8% were solid substances swallowed by children. Antibiotics
had been used to treat 63% of children (34) and they were not administered for 37% of them (20). In terms of
education, 57% of fathers and 52% of mothers were under diploma. In endoscopy results of 50 patients out of 54
patients of esophageal burn in this study, grade I lesion was reported in 11.1% of children and grade II and more
burn was reported in 81.5% of them. In stomach endoscopy, 11.1% of children had mild erythema, 9.3% average
erythema, 27.8% mild ulcer, 9.3% average ulcer and 5.6% had severe ulcer.
4. Discussion
In this study, more poisoning occurred among urban boys. In other studies, poisoning of boys is reported more
frequently (4, 6, 8). In addition, poisoning in cases when caustics were stored in the yard was reported more
frequently. Damage due to caustics is more common among children than other age groups. Parents' negligence
relative to caustics and chemicals that are stored and used as domestic compounds have resulted in accidental and
easy access for children under 5 year-old to these substances, and they result in severe damage and major
complications in gastrointestinal tract, especially in esophagus (4, 9). Unfortunately, in developed and developing
countries, despite training programs and regulations for limiting access to caustics, caustic ingestion is considered as
a major health issue (10). In this study, most caustic ingestions in children were as liquid substance.. This can be due
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to the fact that most domestic or industrial acids and alkalis namely pipe openers, car battery water, industrial
detergents, bleaches and other detergents are in the form of liquid. These liquid substances create diffuse burn, and
solid substances create local burn (6). In this study, 69.2% of cases reported were acid ingestion. In another study
conducted in Tabriz, the most common caustic has been reported to be alkali (84.3%) (6). Studies that report caustic
ingestion with alkalis occur mainly in developed countries and acid ingestion has mainly occurred in developing
nations (4). In endoscopic results of 50 patients out of 54 patients of esophagus burn in this study, grade I lesion was
reported among 11.1% of children and grade II and more among 81.5% of children; while in the study conducted in
Tabriz, 37.2% of children suffered from grade I burn and the other 62.8% grade II and higher lesions (6). Since in
this study in 77.5% of cases reported, the caustic has been stored in nonstandard container including drink bottle,
water bottle or other containers not intended for this purpose, it is clearly required that parents pay more attention to
storing these caustics in a safe container and place out of reach of children.
5. Conclusions
In summary, findings of this study showed that more poisoning with liquid caustics has occurred among urban boys.
The functional importance of these findings is that caustic ingestion by children can be prevented, and training via
various media including television, radio and newspaper plays and important role in this regard; therefore, adequate
and effective training is recommended for this purpose. It is suggested to caustic manufacturers to design special
safe containers for these substances in a form that cannot be easily accessed by children. Obviously, it is the parents'
responsibility to store these dangerous agents out of reach of children, in a safe place to prevent serious damage or
even death in this age group. Conducting a complementary study on caustic ingestion in various regions of Iran and
comparing results to plan suitable programs for prevention, can be a suitable route for later studies.
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