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ABSTRACT 

Corrosive products ingestions in children pose potentially devastating presentations and lifelong 

complications which remain one of the most challenging concerns encountered in medical practice. 

Prompt diagnosis and management are of outmost importance in decreasing mortality and achieving 

optimal long-term outcomes. Aim of the work: to investigate the predictability of the severity of 

corrosive poisoning outcome from some clinical findings and laboratory data at presentation. Patients 

and Methods: The study enrolled children with corrosive substances poisoning admitted to Poison 

Control Center-Ain Shams University during the period from January 2015 till September 2016. 

Demographic variables, on admission clinical findings, routine laboratory data and the outcome 

variables (length of hospital stay, development of stricture and mortality rate) were recorded. Patients 

were classified into two groups; the non-complicated group and the complicated group. Results: 106 

patients, 56 males (52.8%) with median age (3.06±2.57 years) met inclusion criteria. Signs and 

symptoms as (vomiting, dysphagia, drooling, hematemesis and respiratory distress) were found to be 

significantly higher in the complicated group as compared to the non-complicated group, while oral 

lesions and stridor showed insignificant difference between the two groups. Initial vomiting, drooling, 

dysphagia and hematemesis, but not respiratory distress, exhibited significant correlation with poor 

outcome (longer hospital stay, developing stricture/stenosis and increased mortality rate) together with 

high sensitivity and specificity prediction of stricture/stenosis formation 21 days post-ingestion 

(95.65%-70%, 91.49%-55.56%, 95.35%-45.5%, 92.86%- 42.86% respectively). Lower pH and Hb 

levels were more evident in the complicated group and were correlated with poor outcome. While, 

higher WBCs were only correlated with longer hospital stay time. Acidosis and anemia had significant 

sensitivity (91.30%- 90.91% respectively) and specificity (44.43%- 41.67% respectively) prediction of 

stricture/stenosis formation.   

Conclusion: In children corrosive ingestion, some clinical manifestations as vomiting, drooling, 

dysphagia and hematemesis together with laboratory data as decreased pH and Hb levels and increased 

WBCs count on admission, were more obvious in the complicated cases and were found to be reliable 

predictors of outcome severity. Recommendations: It is recommended to carefully monitor initial 

signs and symptoms together with laboratory data to predict the outcome severity and avoid 

complications early enough. 
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INTRODUCTION 

orrosives ingestion by children is still a 

serious medical and social problem 

worldwide and especially in developing 

countries (Rafeey et al., 2016). In Egypt, 

caustic agents poisoning was considered one of 

the most encountered household products 

toxicities among children in a study done in 

Alexandria by Seif et al. (2016) and it 

represented the highest percentage after 

insecticides in a study by Maklad et al. (2012). 

Children represent 80% of corrosive injuries 

where corrosive ingestion is usually accidental 

C 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rafeey%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27757390
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compared to the suicidal and homicidal modes in adults (Vezakis et al., 2016). 

Alkalis and acids are the two primary 

types of agents responsible for caustic 

exposures. Upon ingestion alkalis primarily 

damage the oropharynx and esophagus, 

whereas acids usually involve the distal part of 

esophagus and stomach (Sagar et al., 2016). 

The characteristics and pathophysiology 

of tissue damage after caustic ingestion depends 

on its nature (alkali or acid), (liquid or solid), 

concentration, contact time, quantity and pH of 

the agent with pH <2 and >11 being severer 

(Struck et al., 2016). 
Ingestion of caustic agents leads to 

injuries to the gastrointestinal tract (GIT) and 

respiratory system with varying degrees from 

asymptomatic to devastating sequelae and/or 

death (Wightman et al., 2016). The most 

common late complications are esophageal 

strictures and stenosis, gastric stenosis of the 

antrum and pyloris, esophageal and stomach 

cancer (Vezakis et al., 2016). 

Rapid assessment of the severity of 

caustic injury is very important because the 

prognosis depends on early application of 

appropriate treatment (Chen et al., 2003). 

There is a debate about performing early 

endoscopic examination as a tool of initial 

evaluation for patients with caustic ingestion 

especially in children, owing to high risks 

associated and the need for highly qualified 

health professionals. Endoscopy for corrosives 

ingestion is not a routine procedure in 

developing countries (Kaya et al., 2010; 

Urganci et al., 2014). Thus, there is an 

increasing need for evaluating and predicting 

the clinical course, hazards and long term 

complications using non-or less invasive low 

cost rapid measures. Also, to prevent 

unnecessary endoscopy and hospitalization, few 

studies have focused on the correlation between 

the clinical characteristics and the severity of 

corrosives injury (Kaya et al., 2010). 

The aim of the study: is to evaluate the 

prognostic value of some initial signs and 

symptoms together with some biochemical 

parameters in predicting the outcome of 

corrosives poisoned children admitted to Poison 

Control Center of Ain Shams University 

Hospitals (PCC-ASUH). 

ETHICAL CONSIDERATIONS: followed 

ethical guidelines applied in the PCC that entail 

an informed written consent taken from his/her 

legal guardian in addition to head of PCC and 

ethical committee approval. 

PATIENTS AND METHODS 

The study enrolled children of both 

gender, admitted to PCC-ASUH in the period 

between the first of January 2015 and the end 

of September 2016, with acute corrosives 

poisoning based on history and clinical 

examination.  On admission clinical evaluation 

during the first 24 hours was recorded. 

Inclusion criteria included: children less than 18 

years old with single acute ingestion of 

corrosive substances. Exclusion criteria: adult 

patients, multiple ingestions, inconclusive 

history and referral with any intake of therapy. 

None of the patients underwent endoscopic 

examination for initial evaluation and 

classification due to technical and economical 

concerns. 

Grouping: patients were classified into 

two groups; the complicated group which 

included any patient with one or more of: on 

admission hematemesis, melena, shock, signs 

and symptoms of esophageal or gastric 

perforation, respiratory distress, 

bronchopneumonia, pulmonary edema and/or 

acute respiratory distress syndrome (ARDS) 

and the non-complicated group: included 

patients with none of the aforementioned 

complications. The complicated group 

consisted of alkali corrosive ingestion (41 

patients) and acid corrosive ingestion (28 

patients). 

The Data:  

-Demographic variables: age, gender, 

type of caustic agent, amount and delay time.  

-Clinical examination findings: vital 

data, signs and symptoms at presentation to the 

emergency department and complications (early 

and late).  

-Biochemical parameters:  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Struck%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=27068119
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 Serum electrolytes levels: sodium (Na
+
) 

and potassium (K
+
) were determined by 

flame absorption photometer Jenway-PFP7 

(Bibby Scientific Limited OSA, UK) 

(Rothrock et al., 1997). 
 Kidney function: serum creatinine and 

urea were measured by colorimetric 

method (Lawrence and Robert, 1993). 

 Liver enzymes: aspartate 

aminotransferase (AST), alanine 

aminotransferase (ALT) were determined 

by colorimetric method (Suber, 1994).  

 Random blood glucose level: done by 

calorimetric method (Kaplan, 1984).  

 Arterial blood gases: samples analyzed 

in the Blood Gas Analyzer ABL 800-Basic. 

The pH, PO2, PCO2, and HCO3 values 

were recorded (Burnett et al., 1995).   

 Haematological tests: [Haemoglobin 

concentration (Hb), total white blood cells 

(WBCs) count and platelet count] using 

coulter counter model M450 [coulter 

Electronics Ltd, Australia]. International 

normalized ratio (INR): using BE-Behnk 

Elektronik Coagulator. 

 Barium swallow imaging: was 

performed 21 days post-corrosive ingestion 

and results were interpreted according to  

Federle et al. (2004).  
All patients received standard 

supportive medical treatment. This followed an 

approved standard protocol, which was dictated 

by the patient’s clinical condition and included 

initial stabilization, preventing; neutralization, 

dilution and gastric emptying, providing; 

analgesics, H2 blockers, proton pump 

inhibitors, corticosteroids, antibiotics, good 

hydration, suitable balanced nutrition. The 

management also included X-ray imaging, 

admission in the inpatient wards or intensive 

care unit (ICU) and referral for surgery if 

indicated (Naik and Vadivelan, 2012).  

-Outcome data: complete recovery, 

development of esophageal or gastric 

stricture/stenosis, duration of hospital stay and 

mortality rate.  

Statistical analysis: 

The results were statistically analyzed 

using the SPSS software, version 21 (SPSS, 

Inc., Chicago, IL).Quantitative data are 

described as Mean ±SD and numbers (%). 

Student’s t-test was used to analyze the 

parametric data. Discrete variables were 

analyzed using Chi-square test (χ2). Correlation 

coefficient was used to assess the relationship 

between variables and the outcome. Sensitivity, 

specificity, positive predictive value (PPV) and 

negative predictive value (NPP) were measured 

for the independent risk factors (predictors) of 

stricture/stenosis formation. P values < 0.05 

were considered statistically significant 

(Taylor, 1990). 

RESULTS 

One hundred and six patients, 56 males 

(52.8%) and 50 females (47.2%) met inclusion 

criteria. Mean age was (3.06±2.57 years). All 

cases were accidental ingestion of corrosive 

agents. The type of caustic agent was alkali in 

57 patients (53.77%) and acid in 49 patients 

(46.22%). In the complicated group, there were 

41 patients with alkali corrosive ingestion and 

28 patients with acid corrosive ingestion. It was 

difficult to ascertain the exact ingested amount 

in each case, but it ranged apparently from 15 

ml to 60 ml. The average delay time was 

(6±4.28 hours). Barium swallow imaging was 

performed in 56 patients; 11 in the non-

complicated group and 45 in the complicated 

group in the Radiology department of ASUH 

(Figures 1, 2 and 3). Seven patients died, all in 

the complicated group, with mortality rate 

(6.6%). 

Table (1): shows that there was non-significant 

difference between the non-complicated group 

and the complicated group regarding age, 

gender and delay time. 

Table (2): shows that there was significant 

increase of heart rate and respiratory rate and 

significant decrease of systolic and diastolic 

blood pressure in the complicated group when 

compared to the non-complicated group, while 

temperature showed insignificant difference 

between the two groups. 

The admission day clinical data of corrosive 

poisoned children; Table (3): shows that the 

https://www.google.com.eg/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Michael+P.+Federle%22
https://www.google.com.eg/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Michael+P.+Federle%22
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most common finding was vomiting. 

Furthermore, there was significant increase in 

the complicated group in comparison to the 

non-complicated group regarding the incidence 

of (pallor, cyanosis, drooling of saliva, 

dysphagia, vomiting, hematemesis, and 

respiratory distress. While, there was non-

significant increase of oropharyngeal lesions 

and stridor in the complicated group in 

comparison to the non-complicated group. 

Table (4): shows that there was non-significant 

difference between alkali corrosive poisoned 

patients and acid corrosive poisoned patients in 

the complicated group regarding the incidence 

of admission day clinical manifestations (pallor, 

cyanosis, Oropharyngeal lesions, drooling of 

saliva, dysphagia, vomiting, hematemesis, 

stridor, and respiratory distress).      

Table (5): shows that the most common 

complication encountered was hematemesis 

(35.84%). While melena was (16%), signs and 

symptoms of esophageal or gastric perforation 

(3.77%), shock (2.83%), respiratory distress 

(19.8%), bronchopneumonia (4.71%) and 

pulmonary edema/ARDS (7.54%). There was 

non-significant difference between alkali 

corrosive poisoned patients and acid corrosive 

poisoned patients regarding the incidence of 

complications during hospital stay.  

The biochemical parameters; Table (6): 
reveals that serum levels of Na

+
, K

+
, creatinine, 

urea, AST, ALT, glucose and INR showed non-

significant difference between the non-

complicated group and the complicated group.  

Table (7): shows that there was significant 

decrease of pH, PO2, PCO2 and HCO3 in the 

complicated group as compared with the non-

complicated group. 

Table (8): shows that there was significant 

decrease of Hb level, significant increase of 

WBCs count and non-significant increase of 

platelet count in the complicated group in 

comparison to the non-complicated group.  

The outcome data; Table (9): reveals that 

there was significant decrease in the complete 

recovery rate and significant prolonged hospital 

stay time in the complicated group in 

comparison to the non-complicated group. 

Among the 56 patients who underwent barium 

swallow examination, significant increase in 

stricture/stenosis formation was evident in the 

complicated group compared to the non-

complicated group. The mortality rate in the 

complicated group (10.14%) was significant 

with the non-complicated group (0%). 

Table (10): Vomiting, hematemesis, drooling 

and dysphagia showed significant positive 

correlation, while, pH and Hb showed 

significant negative correlation with the 

outcome (hospital stay time, development of 

stricture/stenosis and mortality rate). WBCs 

count showed significant positive correlation 

with hospital stay time only. While, respiratory 

distress and platelet count did not show 

significant correlation with any of the outcome 

factors. For prediction of stricture/stenosis 

formation, vomiting showed (sensitivity 

95.65%, specificity 70%, PPV 93.62% and 

NPV 77.78%), hematemesis showed 

(sensitivity 92.86%, specificity 42.86%, 

PPV82.98% and NPV 66.67%), drooling 

showed (sensitivity 91.49%, specificity 

55.56%, PPV 91.49%and NPV 55.56%), 

dysphagia showed (sensitivity 95.35%, 

specificity 45.44%, PPV 87.23%and NPV 

71.43%), pH showed (sensitivity 91.30%, 

specificity 44.43%, PPV 89.36%and NPV 

50.01%) and Hb showed (sensitivity 90.91%, 

specificity 41.67%, PPV 85.11%and NPV 

55.56%)  (Table 11).    
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Table (1): Student’s t-test Statistical Analysis of age and delay time and Chi-square test (χ2) of gender 

between non-complicated group and complicated group of corrosives poisoned patients. 

     

         P > 0.05 non-significant difference. NO: Number. SD: standard deviation. ¤ performed by 

Student’s t-test Statistical Analysis.   

              # performed by Chi-square test (χ2). 

 

 

Table (2): Student’s t-test Statistical Analysis of vital signs between non complicated group and 

complicated group of corrosives poisoned patients. 
 

           P > 0.05 non-significant difference. *P < 0.05 significant difference. NO: Number. SD: standard    

                deviation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                     Groups 

 

Parameters       

Non-complicated  

group 

(NO=37) 

Complicated  group 

(NO=69) 

 

t 

 

P 

Age (year) (Mean ± SD)¤ 2.81±1.8 3.19±2.8 0.83 >0.05 

Delay time (hours) (Mean ± SD)¤ 6.02±3.8 5.98±4.5 0.04 >0.05 

Gender (%) # 

     Male 

     Female 

 

20 (54%) 

17 (46%) 

 

36 (52.2%) 

33 (47.8%) 

 

- 

 

>0.05 

>0.05 

                                   Groups 

 

Parameters       

Non-complicated  

group 

(NO=37) 

Mean ± SD 

Complicated  

group 

(NO=69) 

Mean ± SD 

 

t 

 

P 

Heart rate (beat/minute) 99.86±12.88 109.68±14.67 3.55 <0.05* 

Systolic blood pressure (mmHg) 102.97±7.4 97.53±12.3 2.83 <0.05* 

Diastolic blood pressure (mmHg) 66.21±8.28 61.95±4.94 2.86 <0.05* 

Respiratory rate (breath/minute) 19.21±2.63 21.78±3.5 4.23 <0.05* 

Temperature 
0
C 37.03±0.15 37.09±0.21 1.61 >0.05 
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Table (3): Chi-square test (χ2) of on admission clinical manifestations between non-complicated   

group and complicated group of corrosives poisoned patients. 
                                      Groups 

 

   Parameters        

        NO (%) 

Non-complicated  

group 

(NO=37) 

 

Complicated  group 

 

(NO=69) 

 

 

P 

Pallor 4 (10.81%) 31 (44.92%) <0.05* 

Cyanosis 0 8 (11.59%) <0.05* 

Oropharyngeal lesion: 

             Edema  

             Burn 

             Ulcerations 

 

17 (45.94%) 

0 

0 

 

22 (31.88%) 

2 (2.89%) 

3 (4.34%) 

 

>0.05 

>0.05 

>0.05 

Drooling of saliva 10 (27.02%) 41 (59.42%) <0.05* 

Dysphagia 21 (56.75%) 54 (78.26%) <0.05* 

Vomiting 25 (67.56%) 61 (88.4%) <0.05* 

Hematemesis 0 21(30.43%) <0.05* 

Stridor/hoarseness of voice 12(32.43%) 34 (49.27%) >0.05 

Respiratory distress ±wheeze 0 13 (18.84%) <0.05* 

P > 0.05 non-significant difference. *P < 0.05 significant difference. NO: Number.  
         

Table (4): Chi-square test (χ2) of on admission clinical manifestations between alkali and acid 

corrosive ingestion in the complicated group of corrosives poisoned patients (NO=69 patients). 
                                      Groups 

   Parameters        

        NO (%) 

Alkali corrosive 

ingestion 

(NO=41) 

Acid corrosive ingestion 

(NO=28) 

 

P 

Pallor  19(46.34%) 

 

12 (42.85%) 

 

>0.05 

 

Cyanosis 5(12.19%) 3 (10.7%) >0.05 

Oropharyngeal lesion: 

             Edema  

             Burn 

             Ulcerations 

 

13 (31.7%) 

1(2.4%) 

2(4.8%) 

 

9 (32.1%) 

1 (3.5%) 

1 (3.5%) 

 

>0.05 

>0.05 

>0.05 

Drooling of saliva 23 (56%) 18 (63.2%) >0.05 

 

Dysphagia 31 (75.6%) 23 (82.1%) >0.05 

 

Vomiting 36 (87.8%) 25 (89.2%) >0.05 

 

Hematemesis 9(21.9%) 12(42.8%) >0.05 

 

Stridor/hoarseness of voice 19(46.34%) 15 (53.5%) >0.05 

 

Respiratory distress ±wheeze 8(19.5%) 5 (17.8%) >0.05 

P > 0.05 non-significant difference. NO: Number.  
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     Table (5): Chi-square test (χ2) of complications in corrosives poisoned patients during hospital stay. 
              

 

Complications 

       NO (%) 

Alkali 

corrosive 

ingestion 

(NO=57) 

Acid corrosive 

ingestion 

(NO=49) 

 

P 

Total 

(NO=106) 

Hematemesis   18 (31.5%) 20(40.8%) >0.05  38 (35.8%) 

Melena   8 (14%) 9(18.3%) >0.05 17(16%) 

Shock    1(1.7%) 2(4%) >0.05 3(2.83%) 

Signs and symptoms of esophageal or 

gastric perforation 

3(5.2%) 1(2%) >0.05 4 (3.77%) 

Respiratory distress 12(21%) 9(18.3%) >0.05 21 (19.8%) 

Bronchopneumonia 3(5.2%) 2(4%) >0.05 5 (4.71%) 

Pulmonary edema/ARDS 5(8.7%) 3(6.1%) >0.05 8 (7.54%) 

P > 0.05 non-significant difference.  NO: Number.  ARDS: acute respiratory distress syndrome. 

 
 

Table (6): Student’s t-test Statistical Analysis of serum levels; sodium (Na
+
), potassium (K

+
), 

creatinine, urea, aspartate aminotransferase (AST), alanine aminotransferase (ALT), glucose and 

international normalized ratio (INR) between non-complicated group and complicated group of 

corrosives poisoned patients. 

                     P > 0.05 non-significant difference. NO: Number. SD: standard deviation.                    

 

Table (7): Student’s t-test Statistical Analysis of arterial blood gas (ABG) values: pH, partial pressure 

of oxygen (PO2), partial pressure of carbon dioxide (PCO2) and bicarbonate (HCO3) between non-

complicated group and complicated group of corrosives poisoned patients 

  

       *P < 0.05 significant difference. NO: Number. SD: standard deviation. 

Groups 

 

 

Parameters 

Non-complicated  

group 

(NO=37) 

Mean ± SD 

Complicated  

group 

(NO=69) 

Mean ± SD 

 

t 

 

P 

Na
+
 (mEq/L) 134.05 ±6.35 135.01 ±11 0.56 >0.05 

K
+
 (mEq/L)  3.64±0.34 3.5 ±0.49 1.71 >0.05 

S. creatinine (mg/dL)  0.65±0.11 0.63±0.16 0.8 >0.05 

Urea (mg/dL) 20.91±2.99  19.21±6.92 1.75 >0.05 

AST (IU/L) 20.45±3.9 24.4±11.6 0.96 >0.05 

ALT (IU/L) 20.73±3.71 21.72±5.32 0.68 >0.05 

Glucose (mg/dL) 102.89±45.35 94.01±56.46 0.87 >0.05 

INR   1.03±0.05 1.05±0.05 1.37 >0.05 

Groups 

 

Parameters 

Non-complicated  

group 

(NO=37) 

Mean ± SD 

Complicated  

group 

(NO=69) 

Mean ± SD 

 

t 

 

P 

pH 7.37±0.03   7.33±0.06 4.81 <0.05* 

PO2 (mmHg) 74.61±8.56 62.1±11.8 6.25 <0.05* 

PCO2 (mmHg) 40.03±4.69 37.72±5.88 2.2 <0.05* 

HCO3 (mEq/L) 20.97±1.14 19.27±2.58 4.67 <0.05* 
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Table (8): Student’s t-test Statistical Analysis of hematological parameters [hemoglobin (Hb) level, 

total white blood cells count (WBCs) and platelet counts] between non-complicated group and 

complicated group of corrosives poisoned patients. 

 

     P > 0.05 non-significant difference. *P < 0.05 significant difference. NO: Number. SD: standard 

deviation. 

         Table (9): Outcome data among the non-complicated group and complicated group of corrosives  

              poisoned patients. 

            *P < 0.05 significant difference. NO: Number. SD: standard deviation. ¤ performed by 

Student’s t-test Statistical Analysis.                

              # performed by Chi-square test (χ2).  (-) absent (+) present. 

Table (10): Correlation of some clinical findings and biochemical results with the outcome (hospital 

stay time, development of visceral stricture/stenosis and mortality rate) in corrosive poisoned patients. 

Hb: hemoglobin. WBCs: whole blood cells. r correlation coefficient. P> 0.05 non significant 

difference. *P< 0.05 significant difference. 

Groups 

 

Parameters 

Non-complicated  

group 

(NO=37) 

Mean ± SD 

Complicated  

group 

(NO=69) 

Mean ± SD 

 

t 

 

P 

Hb (g/dl) 11.45±1.08 9.71±1.97 5.84 <0.05* 

WBCs (x10
3
 /mm

3
) 10.41±3.64 12.06±3.99 2.14 <0.05* 

Platelet (x10
3
 /mm

3
) 307.91±101.04 350.67±92.51 1.87 >0.05 

                                              Groups 

       

Parameters       

Non-complicated  

group 

(NO=37) 

Complicated  

group 

(NO=69) 

 

t 

 

P 

Recovery: NO (%) # 33(89.18%) 19(27.53%) - <0.05* 

Barium swallow results:  

 

Stricture/stenosis formation (-) # 

Stricture/stenosis formation (+) # 

(NO=11) (NO=45)     -  

 

<0.05* 

<0.05* 

 

7(63.63%) 

4(36.36%) 

 

2(4.44%) 

43(95.55%) 

Hospital stay time (days)(Mean ± SD)¤  

3.2±2.2 

 

10.34±9.57 

 

5.54 

 

<0.05* 

Death: NO (%) # 0 7(10.14%) - <0.05* 

(6.6%) 

 

 

Hospital stay time 

(days) 

Stricture/stenosis 

formation 

Mortality rate 

r P r P r P 

Vomiting 0.71 <0.05* 0.74 <0.05* 0.81 <0.05* 

Hematemesis 0.54 <0.05* 0.52 <0.05* 0.47 <0.05* 

Drooling 0.57 <0.05* 0.61 <0.05* 0.45 <0.05* 

Dysphagia 0.7 <0.05* 0.54 <0.05* 0.65 <0.05* 

Respiratory distress 0.18 >0.05 0.13 >0.05 0.19 >0.05 

pH -0.29 <0.05* 0.64 <0.05* 0.53 <0.05* 

Hb -0.32 <0.05* 0.53 <0.05* 0.48 <0.05* 

WBCs 0.35 <0.05* 0.11 >0.05 0.03 >0.05 

Platelet 0.06 >0.05 0.16 >0.05 0.02 >0.05 
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Table (11): Sensitivity, specificity, positive predictive value (PPV) and negative predictive value 

(NPV) of on admission vomiting, hematemesis, drooling of saliva, dysphagia, pH and Hb (hemoglobin) 

levels for the prediction of visceral stricture/stenosis development 21 days post ingestion in corrosive 

poisoned patients. 

 Sensitivity Specificity PPV NPP 

Vomiting 95.65% 70% 93.62% 77.78% 

Hematemesis 92.86% 42.86% 82.98% 66.67% 

Drooling 91.49% 55.56% 91.49% 55.56% 

Dysphagia 95.35% 45.44% 87.23% 71.43% 

pH 91.30% 44.43% 89.36% 50.01% 

Hb 90.91% 41.67% 85.11% 55.56% 
 

 

                                      

 Figure (1): Barium swallow 21 days after alkali [potash (potassium hydroxide/KOH)] ingestion  in a 1 

year-old male patient showing middle third esophogeal stricture.    

 

A   B  

Figure (2): Barium swallow 21 days after alkali [potash (potassium hydroxide/KOH)] ingestion in a 2 

year-old male patient showing long esophogeal stricture. 

Figure (3): Barium swallow 21 days after acid [sulfuric acid (H2SO4(] ingestion in a 4 year-old male 

patient [A] Oblique view revealed multiple small strictures related to the upper intra thoracic course of 

the esophagus. [B] AP view of the same child revealed also long stricture involving the lower third of 

esophagus
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DISCUSSION 

The potentially catastrophic 

presentation and lifelong complications that 

result from corrosive ingestion make it one of 

the most challenging clinical situations 

(Sudarsi et al., 2015). Children especially boys 

younger than 5 years of age are at high risk 

because of their natural curiosity, efforts to gain 

autonomy and lack of awareness of their 

surroundings dangers, together with easy 

accessibility of household solutions of drain 

cleaners containing sodium hydroxide (NaOH) 

and/or potassium hydroxide (KOH) which are 

the principal causes of corrosive GIT injury. 

Also, toilet bowl cleaners, detergents or bleach 

are common ingested caustic materials 

(Daradka, 2005; Urganci et al., 2014).  
Prompt diagnosis and management are 

of crucial importance in reducing mortality and 

achieving optimal long-term outcomes (Vezakis 

et al., 2016). In children, it is often difficult to 

distinguish between suspected and confirmed 

cases of ingestion and a uniform inclusion 

criterion for performing an endoscopy is still 

debatable. Thus it is important to utilize signs 

and symptoms to identify patients who may or 

may not need diagnostic or therapeutic 

measures or be prone to poor outcome (Betalli 

et al., 2008; Urganci et al., 2014).  
In this study the presence of some on 

admission signs and symptoms as (vomiting, 

dysphagia, drooling, hematemesis and 

respiratory distress) were found to be 

significantly higher in the complicated group as 

compared to the non-complicated group, while 

there was insignificant difference between the 

two groups regarding oral lesions and stridor. 

Initial vomiting, drooling, dysphagia and 

hematemesis, but not respiratory distress, were 

found to be significantly correlated with poor 

outcome (longer hospital stay, developing 

stricture/stenosis and increased mortality rate) 

together with high sensitivity and specificity 

prediction of stricture/stenosis formation 21 

days post-ingestion (95.65%-70%, 91.49%-

55.56%, 95.35%-45.5%, 92.86%- 42.86% 

respectively).  Moreover there was non-

significant difference between alkali corrosive 

poisoned patients and acid corrosive poisoned 

patients in the complicated group regarding the 

incidence of admission day clinical 

manifestations. Similar to the findings in the 

current study, vomiting was the most common 

symptom 44.7% in a study by Demirören et al. 

(2015). Together with dysphagia, both were 

found to be strongly related to increased 

morbidity and mortality (Sagar et al., 2016). 

The relationship between symptoms and 

severity of injury is uncertain. Drooling of 

saliva and stridor were considered 100% 

specific for significant esophageal injury in a 

study by Contini and  Scarpignato (2013). 

Earlier studies have suggested that the presence 

of two or more clinical findings of the triad 

(vomiting, drooling and stridor) in patients with 

a history of caustic substance ingestion may be 

a reliable predictor of esophageal injury (Crain 

et al., 1984; Lamireau et al., 2001). Gupta et 

al. (2001) noticed that all patients with 

clinically significant (second-degree and third-

degree) esophageal injury were symptomatic at 

initial assessment. Also, Chen et al. (2003) 

believe that patients who present with 2 or more 

of signs and symptoms after ingesting caustic 

agents are associated with increased risk of 

complications and esophageal stricture. 

Vomiting and drooling of saliva were found to 

be strongly correlated with severe esophageal 

lesions, while minor lesion on endoscopic 

examination evolved later into serious 

esophageal injury (Kaya et al., 2010). This can 

be explained by the fact that vomiting results in 

re-exposure of esophagus to the caustic agent 

with additional injuries and aspiration hazards.  

Prolonged dysphagia and drooling (12-

24 hours) predicted esophageal scar formation 

with 100% sensitivity and 90.1% specificity 

(Nuutinen et al., 1994). Bonnici et al. (2014) 
supported the fact that any evidence of 

vomiting, drooling, dysphagia or pain clearly 

indicated the need for an endoscopy with 

greater caution in children due to the likelihood 

of significant damage of upper GIT. 

 Hematemesis is strongly related to 

decreased hemoglobin (Hb) level in corrosive 

poisoning (Rao et al., 2014). In the present 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Contini%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23840136
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scarpignato%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23840136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bonnici%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=25224219
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study, both were found to be correlated with 

longer hospital stay, likelihood of 

stricture/stenosis formation and mortality rate 

with sensitivity (92.86%- 90.91%) and 

specificity (42.86%- 41.67%) respectively. 

Hematemesis, like vomiting, dysphagia and 

drooling, could be nonspecific warning of later 

esophageal stenosis and stricture, yet, they are 

not necessarily correlated with extent of early 

esophageal injury (Gharib et al., 2016). In a 

study by Sudarsi et al. (2015) 16 patients of 

twenty five with haemetemesis had severe 

injury of esophagus and stomach even in the 

absence of oropharyngeal lesion. Betalli et al. 

(2008) believed that the risk of severe damage 

increases proportionally with the number of 

signs and symptoms and considered 

hematemesis naturally one of the most obvious 

predictors of the presence of severe lesions.  

 Regarding respiratory distress, it can be 

the result of aspiration of the caustic substances 

into trachea-bronchial tree with subsequent 

respiratory insult, or due to hyperventilation 

related to the degree of acidosis present (Dalus 

et al., 2013). Some authors believe respiratory 

distress to be highly predictive of increased 

morbidity (Lamireau et al. 2001).  

On the other hand, studies showed that 

70% of patients with severe oropharyngeal 

lesions did not have significant esophageal or 

gastric post-corrosive burns. Therefore, injuries 

of the oropharynx are not a reliable indicator 

for the eventual damage to the esophagus or 

stomach (Chibishev et al., 2012; Gharib et al., 

2016). 

In contrast to this work, several studies 

have indicated that clinical manifestations 

of corrosives ingestion are poor predictors of 

the degree and depth of esophageal or gastric 

injury and that signs and symptoms do not 

necessarily correlate with the severity of 

corrosive poisoning (Lupa et al., 2009; 

Boskovic and Stankovic, 2014; Sudarsi  et al., 

2015). They concluded that absence of any 

clinical findings does not rule out a severe 

esophageal or gastric injury. 

Consistent with the literature, few 

studies have verified the predictive value of 

laboratory tests for corrosives morbidity (Kaya 

et al., 2010).  In the present study, there was 

non-significant decrease of K
+ 

level in the 

complicated group compared to non-

complicated group. In accordance, prior studies 

revealed that serum electrolytes are not clearly 

indicatives of corrosives bad prognosis (Otcu et 

al., 2003). The lower level of K
+ 

in the 

complicated group in this study can be 

attributed to vomiting. 

Hematemesis, vomiting and third space 

sequestration are the main causes of 

hypovolemia and acute circulatory compromise 

in corrosive poisoning especially in children 

(Naik and Vadivelan 2012). This goes hand in 

hand with the results of this study of relative 

decrease of blood pressure and increase of heart 

rate in the complicated group as compared to 

the non-complicated group. Hypovolemia and 

dehydration leads to conditions of anaerobic 

metabolism and acidosis which is exacerbated 

by hypoperfusion and hypoxia. Significant 

acidic ingestions may also induce metabolic 

acidosis (Dalus  et al., 2013). Low pH in the 

current study was evident in the complicated 

group compared to the non-complicated group 

and was correlated with poor outcome with 

sensitivity (91.3%) and specificity (44.43%) for 

development of stricture/stenosis 21 days post-

ingestion. Similarly, metabolic acidosis 

especially with pH less than 7.22 indicates 

tissue necrosis and significant damage (Gharib 

et al., 2016). Naik and Vadivelan (2012) stated 

that arterial blood pH and base deficit correlate 

with severity and adverse outcomes. Metabolic 

acidosis and hematemesis, either at presentation 

or as a complication, had significant association 

with mortality and development of caustic 

stricture (Dalus et al., 2013; Vezakis et al., 

2016). 

Regarding WBCs, significant higher 

WBCs count was found in the complicated 

group in comparison to the non-complicated 

group in the current work. Higher WBCs count 

only correlated with longer hospital stay time. 

Similar to these findings, Leukocytosis, was 

observed within 24 hours of presentation in 

57.5% of the corrosive poisoned patients in a 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lupa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21603414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boskovic%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24642691
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stankovic%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24642691
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study by Dalus et al. (2013). Kaya et al. (2010) 

stated that although presence of high WBCs 

count was found significantly more frequent in 

children with high grade corrosive injury, it was 

not shown to be a sensitive predictor. 

Conversely, Naik and Vadivelan (2012) 

verified that WBCs count >20,000/mm³ is an 

independent predictor of mortality in corrosive 

poisoning. Also, few studies have revealed a 

significant correlation between WBCs count 

and organ injury (Rigo et al., 2002; Chen et al., 

2003; Havanond and Havanond, 2007). 

Leukocyte count is a useful parameter for 

monitoring inflammation (Duyar et al., 2016). 

Its level is usually used in evaluating the 

severity of tissue injury and was found to 

correlate with degree of early visceral damage 

(Chen et al., 2003). One of the possible 

mechanisms of elevated WBCs count in caustic 

toxicity is mobilization of the leukocyte 

marginal pool as an inflammatory response to 

the corrosive tissue injury. Another mechanism 

could be WBCs positive correlation with 

bacterial translocation. However, seldom 

experimental studies have shown an infection in 

corrosive esophageal burns (Kiyan et al., 2004; 

Ozel et al., 2004). The explanation might be 

that WBCs could be useful in evaluating the 

severity of acute esophageal or gastric injury, 

morbidities and other co-exiting inflammatory 

conditions (eg. Pneumonitis, 

bronchopneumonia, etc..) which eventually 

necessitate longer hospital stay time, but was 

not a valuable indicator for later caustic 

stricture formation and mortality rate. 

Likewise, increased platelet count has 

recently gained a significant importance as a 

marker in inflammation and immunity, besides 

being major elements of hemostasis (Coşkun et 

al., 2014). In the current study insignificant 

increase of platelet count was observed in the 

complicated group in comparison to the non-

complicated group and no correlation with the 

outcome was noticed regarding platelet count.  

CONCULOSION 

Corrosive injury is still a major pediatric 

emergency among young children. It carries a 

major risk of complications. The study 

demonstrated that clinical features particularly 

vomiting, hematemesis, drooling of saliva and 

dysphagia together with biochemical 

parameters namely pH, Hb and WBCs are good 

predictors of outcome severity in corrosive 

poisoned children and can help estimate the 

degree of morbidity and mortality, and 

consequently guide the management (by 

identifying patients who are at high risk to be 

early admitted to ICU without delay in the 

inpatient wards, deciding suitable feeding 

protocols and by strongly recommending for 

early endoscopy in equipped places and 

accordingly, timely surgical intervention will 

proceed).   

RECOMMENDATIONS 
 It is recommended to carefully monitor signs 

and symptoms together with laboratory data in 

developing countries where endoscopy and 

other techniques, for early evaluation of 

severity, are risky, lacked or not readily 

available. Preventive measures (safe containers’ 

packing, labeling, out of children’s sight and 

reach, lower concentrations of caustics) will 

always remain the main recommendation. 

Further research into the prognostic validity of 

other clinical and laboratory findings on larger 

number and longer periods is suggested.   
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انحيىيه انًثذئيه نتقييى انُتيجه فى الأطفال انقيًه انتُثؤيه نثعض انًظاهر الإكهيُيكيه وانًعايير انكيًيائيه 

 انًتسًًيٍ تانًىاد انًسثثه نهتآكم
  

إجلال حسٍ انعىضى
1

رتاب َثيم حافظ – 
1

ييرهاٌ احًذ َصر -
2

 

قسى انطة انشرعى وانسًىو الاكهيُيكيه
1
الأشعهوقسى  

2
 

 جايعه عيٍ شًس –كهيه انطة 

ٚ ِعاػفاخ ٌّذٜ اٌحياج  شذيذج اٌغٛءِحرٍّٗ ِظا٘شإوٍيٕيىيٗ إْ إترلاع ِٕرداخ اٌّٛاد اٌّغثثٗ ٌٍرآوً في الأغفاي يشىً 

ٚاٌري ذظً ٚاحذٖ ِٓ اٌرحذياخ اٌصؼثٗ خلاي اٌّّاسعٗ  اٌطثيٗ. ٚيؼرثش اٌرشخيص اٌغشيغ ٚاٌرذتيش اٌؼلاخٝ إٌّاعة رٚ أّ٘يٗ لصٜٛ 

اٌرحميك  فٝ إِىأيح اٌرٕثؤ تشذج إٌريدٗ ٌٍرغُّ  انهذف يٍ انذراسة :ٕرائح ِٕاعثٗ ػٍٝ اٌّذٜ اٌطٛيً . فٝ ذمٍيً اٌٛفياخ ٚاٌٛصٛي ٌ

الاغفاي اٌّصاتيٓ تاٌرغُّ اٌذساعح ظّد : انطريقة انًرضى وتاٌّٛاد اٌّغثثٗ ٌٍرآوً ِٓ تؼط إٌرائح  الإوٍيٕيىيٗ ٚاٌثيأاخ اٌّؼٍّيٗ  .

إٌٝ  ٥١٠٢خاِؼٗ ػيٓ شّظ خلاي اٌفرشٖ ِٓ يٕايش -ذُ حدضُ٘ في ِشوضػلاج اٌرغُّتاٌّٛاد اٌّغثثٗ ٌٍرآوً ٚ اٌزيٓ 

اٌّرغيشاخ اٌذيّٛخشافيٗ ٚإٌرائح الإوٍيٕيىيٗ ػٕذ اٌذخٛي ٚوزٌه اٌثيأاخ اٌّؼٍّيٗ اٌشٚذيٕيٗ ِٚرغيشاخ حيس ذُ ذغديً ,٥١٠٣عثرّثش

اٌّشظٝ إٌٝ ِدّٛػريٓ :ِدّٛػٗ ػذَ ٚخٛد ِعاػفاخ ٚ ُ ذمغيُ ذ إٌريدٗ )ِذٖ الإلاِٗ تاٌّغرشفٝ ,حذٚز اٌرعيك ٚ ِؼذي اٌٛفياخ(.

عٕٗ(  لاتٍٛا ِؼاييش ٣٢١٣±٥٢٢٢%( تّرٛعػ ػّشٜ )٢٥٢٥ُِٕٙ ِٓ اٌزوٛس ) ٢٣ِشيعا,٠١٣: انُتائجِدّٛػٗ ٚخٛد ِعاػفاخ. .

ٚعيلاْ اٌٍؼاب ٚ اٌمٝء  . ٚ لذ ٚخذخ  صيادٖ راخ دلاٌٗ احصائيٗ  فٝ اٌؼلاِاخ ٚ الأػشاض ِثً ) اٌمٝء ٚ صؼٛتٗ اٌثٍغالإدساج 

اٌذِٜٛ ٚ صؼٛتٗ اٌرٕفظ( فٝ ِدّٛػٗ ٚخٛد ِعاػفاخ ػٕذ ِماسٔرٙا تّدّٛػٗ ػذَ ٚخٛد ِعاػفاخ ,تيّٕا ٌُ يىٓ ٕ٘ان فشٚق راخ 

تيٓ  رٚ دلاٌٗ احصائيٗ وّا ٌٛحظ ٚخٛد إسذثاغ غشدٜدلاٌٗ احصائيٗ تيٓ اٌّدّٛػريٓ فيّا يخص الإصاتاخ اٌفّيٗ ٚ اٌصشيش اٌرٕفغٝ. 

ٌٍميء ٚ عيلاْ اٌٍؼاب ٚصؼٛتٗ اٌثٍغ ٚ اٌمٝء اٌذِٜٛ, ٌُٚ يظٙش ٘زا الإسذثاغ ِغ صؼٛتٗ اٌرٕفظ, ٚتيٓ عٛء إٌريدٗ ٕغة الأٌٚيٗ اٌ

يَٛ  ٥٠)ِىٛز تاٌّغرشفٝ ٌّذٖ أغٛي ٚ حذٚز ذعيك ٚاسذفاع ِؼذي اٌٛفاٖ( ,ِغ اسذفاع حغاعيٗ ٚ خصٛصيٗ اٌرٕثؤ تحذٚز  اٌرعيك 

%( ػٍٝ اٌرٛاٌي. وزٌه أخفاض ١٥٢٣٥-%٥٥٢٥٣%,١٢٢١٢-%٥٢٢٣٢%,٢٢٢٢٣-%٥٠٢١٥,%٢١-%٥٢٢٣٢تؼذ الاترلاع )

رٚ دلاٌٗ  إسذثاغ غشدٜٚ اٌٙيّٛخٍٛتيٓ واْ اوثش ٚظٛحا فٝ ِدّٛػح حذٚز ِعاػفاخ ٚواْ ٌٗ الاط اٌٙيذسٚخيٕٝ ِغرٛياخ 

تطٛي ِذٖ الإلاِٗ تاٌّغرشفٝ  دلاٌٗ احصائيٗ رٚ إسذثاغ غشدٜ.تيّٕا اسذفاع ػذد وشياخ اٌذَ اٌثيعاء واْ ٌٗ تغٛء إٌرائح  احصائيٗ 

% ػٍٝ اٌرٛاٌي( ١٠٢٣٢% -١١٢١٣% ػٍٝ اٌرٛاٌي(  ٚخصٛصيٗ )٥١٢٥٠-%٥٠٢٣فمػ. حّٛظٗ اٌذَ ٚفمش اٌذَ واْ ٌّٙا حغاعيٗ )

فٝ الأغفاي, تؼط اٌّظا٘ش الإوٍيٕيىيٗ ِثً اٌمٝء ٚ عيلاْ اٌّغثثٗ ٌٍرآوً : فٝ حاٌح إترلاع اٌّٛاد انخلاصه ٌٍرٕثؤ تحذٚز  اٌرعيك.

ٚ اٌٙيّٛخٍٛتيٓ ٚ إسذفاع ػذد وشياخ الاط اٌٙيذسٚخيٕٝ اٌٍؼاب ٚصؼٛتٗ اٌثٍغ ٚاٌمٝء اٌذِٜٛ ِغ ٚخٛد اٌثيأاخ اٌّؼٍّيٗ ِثً إٔخفاض 

يّثٍٛا ػٛاًِ ذٕثؤيٗ ٌشذٖ إٌريدٗ يّىٓ  اٌذَ اٌثيعاء ػٕذ اٌذخٛي ,وأٛا أوثش ٚظٛحا فٝ اٌحالاخ راخ اٌّعاػفاخ وّا ٌٛحظ أُٔٙ

ٚذدٕة  يدٗإٌر تشذجاٌثيأاخ اٌّؼٍّيٗ ٌٍرٕثؤ تدأة اٌّثذئيٗ الاػشاض ٚاٌؼلاِاخ يٛصٝ تؤْ ذشصذ تذلح  انتىصيات:  الإػرّاد ػٍيٙا.

 ش.اٌّعاػفاخ في ٚلد ِثى

 

 

 


