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Figure 19-3. The LES and the crural diaphragm constitute the intrin-
sic and extrinsic sphincter, respectively. The two sphincters are ana-
tomically superimposed on each other and are anchored by the
phrenoesophageal ligament. (Fock MH, Floch NR, Kowdley KV,
Pitchumon CS. Esophagus. In Netter’s Gastroenterology. Philadelphia:
Saunders; 2009. P. 19.) See also color plate.
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Contini S ef &/. Upper gastrointestinal caustic lesions

Table 1 Most commonly ingested caustic substances

Caustic substance Type Commercially available form
Acids Sulfuric Batteries
Industrial cleaning agents
Metal plating
Oxalic Paint thinners, strippers
Metal cleaners
Hydrochloric Solvents
Metal cleaners
Teoilet and drain cleaners
Antirust compounds
Phosphoric Teoilet cleaners
Alkali Sodium hydroxicde Drain cleaners

Potassinm hydroxide
Sodium carbonate

Agnmmonda Commercial ammonia
Ammonium hydroxide

Detergents, bleach Sodium hypochlorite
Sodium polyphosphate

Home soap manufacturing
Owven cleaners

Washing powcdlers

Soap manufacturing

Fruit dryving on farms
Household cleaners
Household cleaners
Household bleach, cleaners

Industrial detergents

Condy’s crystals Potassitum permanganate Disinfectants, hair dyes
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Approximate pH of selected cleaning products and other substances

= Sagdium hydroxide {lye [eg., in hair relaxers *])
= Crystal drain opener (eg, Drano crystals)
= |iquid drain opener (eg, Ligquid Plumber)

14

Floor finish strippers
Mildew stain removers
Ammonia

Bleach

13

9
TN NI N N Y O Y

= Oven cleaners
= Degreasers
-
-

12

Quaternary disinfectants
Multi-purpose cleaners

Pine cleaners
Non-acid toilet bowl cleaners

11

= Glass cleaners

= Dish detergents
-
-

10

Degreaser (eg, Stinger)
Hair shampoo

= Degdorants
Dry floor finish
Neutral cleaners

Blood

Increasing alkalini
e ty Distilled water

{more basic)

Increasing acidity

Milk

Human skin

Beer

Vinegar

Wine

Carbonated water

Fruit juices

Lemon juice

Ceramic tile cleaners
Low-acid toilet bowl cleaners

Colas

High-acid toilet bowl cleaners
= Stomach acd
"Safe"” drain openers (eg, Digest-it type)

NOTE:
= All pH values are approximates
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= Solvents do not have a pH because they do not ionize in aqueous solution
m pH does not measure the corrosiveness of an acid (ie, hydrochloric acid with a pH of 1 is
stronger than phosphoric acid with a pH of 1)

* Hair relaxers may be made with lye (pH typically 12 to 14), or without lye (pH typically 9 to 11).

Adapted with permission from: Unisource Canada, Inc. pH Scale. Copyright © 2016 Veritiv Canada, Inc. All
rights reserved.
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Timing of tissue damage and repair after caustic injury of the esophagus

Injury Time
Acute injury Day0 |
Inflammation, vascular thrombosis 1107 days |
Granulation tissue 10to 21 days |
Fibrosis/stricture 3 weeks |
Graphic 68864 Version 2.0
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Figure 2 Endoscopic ultrasound showing involvement c_>f the muscularis
propria of esophageal wall. Reproduced from Kamijo et "
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Contini S et a/. Upper gastrointestinal caustic lesions

Figure 3 Computed tomography grading of
esophageal caustic injuries. A: Grade 1; B:
Grade 2; C: Grade 3; D: Grade 4. Reproduced
from Ryu et a". Arrows show the esophageal
wall.
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Contini S et a/. Upper gastrointestinal caustic lesions

Table 2 Computed tomography grading system for caustic

lesions

Grade Features

Gradel No definite swelling of esophageal wall
Grade2 Edematous wall thickening without periesophageal soft tissue

involvement

Grade 3 Edematous wall thickening with periesophageal soft tissue
infiltration plus well-demarcated tissue interface

Grade 4 Edematous wall thickening with periesophageal soft tissue
infiltration plus blurring of tissue interface or localized fluid
collection around the esophagus or descending aorta
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Endoscopic classification of caustic injuries

Grade Features

Grade O Normal

Grade 1 Superficial mucosal edema and erythema
Grade 2 Mucosal and submucosal ulcerations
Grade 2.4 Superficial ulcerations. erosions, exudates
Gracdle 2B Deep discrete or circumferential ulcerations
Grade 3 Transmural ulcerations with necrosis
Gracde 3.2 Focal necrosis

Grade 3B Extensive necrosis

Grade 4 Perforations

De Lusong MAA et a/. Management of esophageal caustic injury

Figure 1 Endoscopic pictures of Zargar classification 0 to HIB. A Zargar Grade 0. Normal mucosa. B: Zargar Grade | : Edema and erythema of the mucosa, C:
Zargar Grade Il A: Hemorrhage, erosions, blisters, superficial ulcers; D: Zargar Grade 1l B: Circumferential bleeding, ulcers. Exudates; E: Zargar Grade llIB: Focal
necrosis, deep gray or brownish black ulcers; F: Zargar Grade 1IB: Extensive necrosis, deep gray or brownish black ulcers.
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De Lusong MAA et a/. Management of esophageal caustic injury

Time of ingestion

Type of substance (concentration)
Volume of ingested material
Presence of co-ingestion

History and physical examination

Signs and symptoms of burn, tissue damage (dysphaaia, odynophagia, bleeding, etc.),
respiratory and cardiovascular instability

CBC with platelet count
Blood typing
Prothrombin time
Arterial blood gas
Electrolytes

Liver biochemical tests
Renal function tests

Laboratory tests

Imaging: Chest and abdominal X-rays/barium/ultrasound/CT scan

Airway and hemodynamic stabilization
Place on NPO
General measures If with signs of upper GI injury, provide gastric acid suppression and mucosal protection

Referral to GI for endoscopy
Referral to surgery
Referral to psychiatry for non-accidental ingestions

Specific measures

l l

Grade I to la Grade 1IB Grade [a to B

|

In-haspital observation for Closer monitoring/admit to ) _
24-48 h cU Closer monitoring/admit to
3 Icy
Gradual progression of diet Endoscopically-guided -
nasoenteric feeding tube Maintain on NPO for_ 2-3d
insertion In-hospital observation for at
Maintain on NPO for 2-3 d least 1 wk

| |

Discharge if stable and improved after observation period
Follow-up with GI, surgery, psychiatry
Assess for any late complications

Figure 2 Management algorithm for caustic substance ingestion. CT: Computed tomography; GI: Gastroenterclogy; ICU: Intensive care unit
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1. Self expanding metal stents (SEMS)
2. Self expanding plastic stents (SEPS)

3. biodegradable (BD) stent (poly-L-lactide or polydioxanone)
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Abstract

Introduction: In recent years, the chemical industry has developed a vast

number of compounds used for cleaning, that have increased the incidence of
caustic injuries in children caused by an easy access to such powerful
cleaning products and children's curiosity .In pediatrics, caustic ingestion is a
common cause of visits to the Emergency Department. The severity of
caustic ingestion ranges from very mild requiring conservative monitoring, to
severe may requiring emergency intervention.

Objectives: The aim of our research was to compare between alkaline and
acid substances including: damage, severity and degree of lesion, treatment,
complications and hospitalization period.

Methods: The study took a place in Children's University Hospital in
Damascus over a period of five years. It included 121 children (median age 4
years),who were admitted at pediatric gastroenterology unit due to corrosive
substance ingestion or consequent complication. An analysis of variances and
statistical tests were performed for comparing between injury of alkaline and
acid substances ingestion.

Results: Our study showed that the mean age of the patients was 4 years,
81% under 6 years, and 62% of them were male. Pain and dysphagia were
the most common symptoms of caustic ingestion (73%). Alkalis ingestion was
more common(55.5%) than acids ingestion (44.5%). An esophageal burn
(Iower portion) was the most common consequence of alkalis ingestion
compared to acids agents (p = 0.013), whereas acids ingestion was the most
statistically significant cause of stomach burn (o = 0.001) and upper portion of
esophageal burn (p <0.05). complications,need of surgery and hospitalization
period were increased in alkalis ingestion comparing to acids ingestion. alkalis
ingestion's Lesions were significantly responded to treatment with steroids.
Conclusion: Alkaline agents ingestion is more common than acids
substances, and is more damage. Acid agents ingestion has significantly
ability to cure.

Key words: Caustic agents ingestion, acid, alkaline, esophageal burns.
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