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• Incidence
USA: 5'000 to 15'000 cases per year

• Children
80% of cases, about 0.3% of all pediatric emergencies, 
peak age at 2 years
mostly accidental and smaller quantities
rather bases

• Adults
rather suicidal, larger quantities
rather acids

Pace F, Curr Opin Gastroenterol 2009
Kay M, Curr Opin Pediatr 2009
Rodríguez GL, An Pediatr 2011
Contini S, World J Gastroenterol 2013 

Chemical burns of the esophagus 

Vorführender
Präsentationsnotizen
Akzidentell bis 5 jährig, peak-Alter um die 2 JahreKinder: spucken oft aus, weniger Schäden



Agents and pH

Vorführender
Präsentationsnotizen
Westen vs. Entwicklungsländer:Westen v.a. Laugen (Haushaltsreiniger)Entwicklungsländer, z.B. Indien, viele Säuren erhältlich (Salzsäure, Schwefelsäure)



Button batteries
• depending on size and charge
• Burns within 4-6 h, perforation possible within 6 h

Kay M, Curr Opin Pediatr 2009
Cheng HT, BMC Gastroenterology 2008

Agents and pH
Acids
• e.g. Pool cleaner (pH 2.2-2.6), tile cleaner, anticorrosion agent
• Painful when swallowing, bitter
• (superficial) coagulation necrosis with sloughing
• Damage in the stomach at pH <2

Bases
• e.g. Drain cleaner, household cleaner, grill cleaner
• Swallow painless, tasteless
• Often viscous
• Colliquative necrosis develops over 3-4 days
• Damage in the esophagus at pH> 11

Drugs
• dissolved acids pH <3: doxycycline, tetracycline, vitamin C, iron sulfate, aspirin
• Damage whs. by local hyperosmolarity: KCl, clindamycin, bisphosphonates

Vorführender
Präsentationsnotizen
----Kay, Curr Op Ped 2008: Caustic agents with a pH level <2 or >12 rapidly penetrate layers of the esophagus resulting in necrosis-induced eschar formation in the mucosa that limits deep tissue penetration. Alkalis are usually odorless and tasteless.  consumption of a large volume of a caustic in cases of accidental ingestion. Alkalis with a pH between 9 and 11, including many household detergents, rarely cause serious injury following ingestion. Ingestion of even small  alkali with a pH above 11 may cause severe burns. Ingestion of a product with a pH more than 12.5 will cause injury regardless of the concentration. Specific examples of strong alkali are sodium hydroxides lye products, drain cleaner, oven cleaner and dishwashing detergents) and sodium phosphates (dishwashing detergents and laundry detergents).Cheng, BMC Gastroenterology 2008: esophageal mucosa ist thought to be more resistant to acidic alkaline substances, as alkaline liquids are often highly viscous and thus persist for longer duration in the esophageal mucosaSäuren: weniger viskös-> schnell im Magen-> kleine Kurvatur -> Pylorus -> Spasmus -> bleibt im AntrumLaugen: Visköser, längere Verweilzeit, Schaden innert Sekunden; reagiert mit Gewebeprotein -> Kolliquationsnekrose + Verseifung -> dringt tief ins Gewebe; Gewebeflüssigkeit = Puffer;Magen: evtl. Neutralisierung durch Magensäure



Symptoms
Depends on substance, quantity and concentration, physical form 

and period of presentation

• Painful oropharyngeal, retrosternal, back pain, acute abdomen

• Dysphagia, odynophagia, hypersalivation (esophagus)

• Hoarseness, stridor, dyspnoea (upper respiratory tract, larynx / 
epiglottis)

• Epigastric pain, hematemesis (more likely stomach)

Contini S, World J Gastroenterol 2013 
Havanond C, J Emerg Med 2007 
Rodríguez G, An Pediatr 2011
Marsha K, Cur Opin Pediatr 2009

Missing lesions or pain in the oropharynx do not exclude severe lesions in the esophagus / 
stomach

Poor correlation between clinic and tissue damage

Vorführender
Präsentationsnotizen
Marha/Key: 2 von 70 kindenr hatten totz fehlenden symptomen Grad 3 Vlertzung )2,8%Abhängig von Art, Menge, flüssig vs. fest, Zeit der PräsentationFlüssig: MagenStridor, Hypersalivation: spezifisch für ösophagusGrad des Ösophagusschadens nicht vorhersehbar



Diagnosis

Focal necrosis

Zargar SA, Gastrointest Endosc 1991

Deep or circumferential ulcers

Extensive necrosis

Superficial ulcers, bleeding

Edema, Hyperemia

Perforation

Grade 1

Grade 2 A

B

Grade 3 A

B

Grade 4

Endoscopic staging according to Zargar

Vorführender
Präsentationsnotizen
Zargar 1991 Kaschmir Indien: prospektiv, 81 Pat.,



Examinations

Endosonography:

EUS safe, but not 
additional benefit with 
respect to prognosis

Conventional X-ray:

Low specificity for 
perforation

Chiu HM, Gastrointest Endoscopy 2004
Ananthakrishnan N, ISRN Gastroenterol 2011
Contini S, World J Gastroenterol 2013
Ryu HH, Clin Toxicol 2010; Lurie Y, Clin Toxicol 2013  

Vorführender
Präsentationsnotizen
----Chiu auch Taiwan: 18 Pat. von 1997 bis 2003; Bild: involvement of the muscularis propria of esophageal wall. Kein Unterschied zur Abschätzung von Frühkomplikationen vs. EndoskopieFisher Perforation: Of the 585 children who did not have esophagoscopic evidence of injury, 40% (n = 235) received a routine chest radiograph. No injuries were identified on chest films done as routine or for concern for injuryChest radiography not of particular value in diagnosing esophageal injury after rigid esoph- agoscopy with removal of a foreign body (sensitivity 0%). Kamijo: Endoscopic ultrasonographic images presumed to reflect the destruction of muscular layers (grades II to III), as opposed to only edema (grade I), may be associated with stricture formation. ..can accurately visualize deep lesions in corrosive esophagitis,Ryu: CT-grading sagte besser Strikturen voraus; retrospektiv, 48 Pat.; Kein Unterschied zur Abschätzung von Frühkomplikationen vs. EndoskopieLurie: Chest and abdominal CT tends to underestimate the sever- ity of corrosive substance injury and has lower sensitivity and negative predictive value compared with endoscopy in predicting severe outcome (emergency laparotomy or death) during the acute phase of corrosive injury. 



CT Scan

Endosonographie:

EUS sicher, aber kein 
Zusatznutzen

hinsichtlich  Prognose

Konventionelles 
Röntgen:

Wenig sensitiv für 
Perforation

A: No esophageal swelling (grade 1)
B: Edematous swelling of the Oe. (Grade 2)
C: surrounding soft tissue affected (Grade 3)
D: Free liquid (Grade 4)

Computed Tomography:

- Better for detecting 
perforations vs. reg X ray

- More sensitivity to strictures 
vs. endoscopy

Chiu HM, Gastrointest Endoscopy 2004
Ananthakrishnan N, ISRN Gastroenterol 2011
Contini S, World J Gastroenterol 2013
Ryu HH, Clin Toxicol 2010; Lurie Y, Clin Toxicol 2013  

Vorführender
Präsentationsnotizen
------Ryu: CT-grading sagte besser Strikturen voraus; retrospektiv, 48 Pat.; Kein Unterschied zur Abschätzung von Frühkomplikationen vs. EndoskopieLurie: Chest and abdominal CT tends to underestimate the sever- ity of corrosive substance injury and has lower sensitivity and negative predictive value compared with endoscopy in predicting severe outcome (emergency laparotomy or death) during the acute phase of corrosive injury. 



Kay M, Curr Opin Pediatr 2009
Betalli P, Diagn and Ther Endosc 2009
Cabral C, Surg Endosc 2012

Whom?
• Basically all patients

• Possibly not necessary if asymptomatic, small amount, low concentration / 

no extreme pH

Whom not?
• Asymptomatic children (except button batteries always & immediately!)

• Suspected perforation

• Unstable patients

• Hoarseness, stridor, dyspnea -> laryngoscopy

When?
• As early as possible (decision further procedure), within 24h

• Extent of damage better defined after 2-3 days

• Safe up to 4 days after ingestions

When not?
• Day 5 -15 (reparative phase> increased risk of perforation!)

Endoscopy

Vorführender
Präsentationsnotizen
----Duncan: 2 to 4 days after alkali ingestion -> increase in vascular necrosis and inflammatory infiltrate. Between 5 days und 2 weeks reparative phase. Sloughing (Verschorfung) of the necrosis debris -> development of granulation tissue and collagen deposition. Re-epithelialization begins with this phase and may persist many weeks. The esophageal wall is at its thinnest duringt this subacute phase. Scar retraction (cicatrisation) begins after the second week during which there ist deposition of collagen with shortening of collagen bundles resulting in esophageal strictures.Betalli: Übersicht über ManagementCabral: Emergency endoscopic grading of caustic injuries is the main factor that conditions outcome after caustic ingestion.



Prognosis

Zargar SA, Gastrointest Endosc 1991
Cheng HT, BMC Gastroenterology 2008

No permanent damage
may drink, early discharge

65% eraly mortality

-------------------------------------------------------------------------------------------------------------------

Strictures / 
pyloric stenosis in 70 - 100%

Grade 1

Grade 2 A

B

Grade 3 A

B

Grade 4

Vorführender
Präsentationsnotizen
Cheng, BMC Gastroenterology 2008: Grosse retrospektive StudieHospitalisationsdauer länger (OR 2,4)Mehr ICU-Bedürftigkeit (OR 10,8)Git./system. Komplikationen (OR 4,2/4,1)Alte Zahlen zur Prognose: Prognostisch entscheidend: Grad III: 60% Mortalität  (Zargar, GIE 1991)Zargar 1991: prospektiv, 81 Pat.,71.4% of patients with grade 2b injury and (100%) all survivors with grade 3 injury developed esophageal or gastric cicatrization, or both, which needed endoscopic or surgical treatment. There were no complications related to endoscopy. We conclude that early endoscopy is not only a safe, reliable, and accurate diagnostic tool in such patients, but also is of crucial importance in management and prognosis



Clinical management I

perforationEGD
Prognosis ? grade IV

No lesions
I/IIa

IIb/III

Acute burn/
ingestion

Circulatory and respiratory management
Laryngeal edema?  Tracheostomy

CT thorax and abdomen, clinical evaluation

ICU, observation (perforation?)
antibiotics, diet by gastric or duodenal tube, after 48 h liquid p.o.

Barium swallow / EGD: always after 1-3 weeks, with symptoms of stricture even after years

no therapy
Liquid food

Normal food after 24-48 h

dismissal

perforation, mediastinitis, 
peritonitis

within 24 h     max. 4 d

Do not induce 
vomiting, no 

neutralizing agents

antibiotics
surgery

Contini S, World J Gastroenterol 2013 
Javed A, World J Gastrointest Surg 2012

Vorführender
Präsentationsnotizen
Neutralization of caustics takes place at the expense of the tissues, resultingin the release of thermal energy producing further burns. Höchstens schluckweise Milch in den ersten 5-10 min nach Ingestion, wenn Kind wach, adäquat, nicht erbrichtWenige randomisierte Studien1. Keine Neutralisierung, keine Magenspülung, keine Emetika; keine Milch/Aktivkohle wg. Sicht2. Kreislauf-Atemwegsmanagement3. CT4. Laparotomie, Ösophag-/Gastr-ektomie5. AB: 3. Gen. Cephalosporine
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Vorführender
Präsentationsnotizen
Neutralization of caustics takes place at the expense of the tissues, resultingin the release of thermal energy producing further burns. Höchstens schluckweise Milch in den ersten 5-10 min nach Ingestion, wenn Kind wach, adäquat, nicht erbrichtWenige randomisierte Studien1. Keine Neutralisierung, keine Magenspülung, keine Emetika; keine Milch/Aktivkohle wg. Sicht2. Kreislauf-Atemwegsmanagement3. CT4. Laparotomie, Ösophag-/Gastr-ektomie5. AB: 3. Gen. Cephalosporine



Yes
• PPI (hardly any data)
• Antibiotics at grade III / IV burns (... and at any uncertainty)

No
• No emetics, no neutralizing substances, no steroids

In discussion
• Topical mitomycin C> less strictures
• Ranitidine / ceftriaxone, parenteral nutrition +/- methylprednisolone at II B

Cakal B, Dis Esophagus 2013
Anderson KD, NEJM 1990
Pelclova D, Tox Rev, 2005
Betalli P, Diagn Ther Endosc 2009
Usta M, Pediatrics 2014
El-Asmar KM, Dis Esophagus 2014

Medical therapy

Vorführender
Präsentationsnotizen
Cakal: Omeprazol i.v., kleine (13 Pat) prosp. Studie  -- There was significant difference regarding endoscopic healing between the before and after omeprazole infusion (P =  0.004)Steroide: Syst. Reviews Grad 2/3 kein BenefitAnderson: Esophageal strictures developed in 10 of the 31 children treated with corticosteroids and in 11 of the 29 controls (P not significant). 4 children in the steroid group and 7 in the control group eventually required esophageal replacement (P not significant). All but 1 of the 21 children with strictures had severe circumferential burns on initial esophagoscopy.Usta 2014: 83 Kinder mit Verätzung Grad Iib, randomisiert: alle Ranitidin und CeftriaxonThe patients were started on a regimen of ceftriaxone 100 mg/kg/day and ranitidine 4mg/kg/day IV. total parenteral nutrition (TPN) was Initiated. -> randomized, nach Endo: 42 Kinder + high dose of methylprednisolone (1 g/1.73m2/day) for 3 days.No side effects of MethylprednisolonStricture devel. Bariumbreischluck: 14.3% in the study group and 45% in the control group.Strikturen Endoskopie: Percentage of stricture development was 10.8% in the study group and 30% in the control group.AB: Krey 1952: Weniger Strikturen



Acute problem
• systemic complications (infections, acid-base balance, coagulation)

• perforation

• bleeding

• esophago-tracheal fistulae

• esophageal dysmotility / dysphagia

Weeks, months to years
• Pyloric stenosis and gastric outlet obstruction

• Stenosis / strictures in the esophagus

After decades
• esophageal carcinoma

Complications I

Contini S, World J Gastroenterol 2013
Siersema PD, Endoscopy 2009 
Karakan T, Dis Esophagus 2013

Vorführender
Präsentationsnotizen
SEMS = Self-expanding Metal stents: Problem ist die hyperplastic tissue overgrowth�SEPS: Problem ist die Migration (47%) und der schlechte Langzeiterfolg (<50%). Versuche mit biodegradablen Stents (aus Kollagen aus Katzendärmen oder auch synthetische Materialien sind nicht genug stark), wobei Stents schon nach 3 Wochen kollabierenPolyflex Stents: Schlechter Langeiterfolg < 50%; 25% Migrationsrate; hyperplast. GewebeKarakan T 2013: Biodegredable Stents: 48% Erfolg, 10% Migration, guter ErfolgMitomycin: Mitomycin C is a chemotherapeutic agent derived from the actinobacteria Streptomyces. It is of the aziridine group of organiccompounds characterized by a 3-membered heterocyclic ring with 1 amine group and 2 methylene groups. Upon bioreduction,mitomycin C generates oxygen radicals, and alkylates and cross-links DNA, thereby inhibiting DNA synthesis. It also inhibitsproliferation of fibroblasts and collagen synthesis, properties that prompted its use in this case of a recalcitrant radiation stricture of the esophagus. Mitomycin has been used previously, topically and by injection, to prevent adhesion formation and scarring in glaucoma surgery and sinus and lacrimal duct surgery. It also has been used to treat difficult anastomotic stricturesof the bronchus and esophagus as well as resistant strictures resulting from caustic ingestion. It is interesting, therefore,that one of mitomycin’s adverse effects is pulmonary fibrosis, but this complication evolves from interstitial pneumonitis andnot primary alveolar fibrosis. The dose of mitomycin used in the present study, of course, is much smaller than that used forstandard chemotherapy. This is an exciting, new way to approach resistant stricturing disease. If this effect of mitomycin C isconfirmed by appropriately designed studies, our therapeutic armamentarium, like the diameter of the resistant strictures itwill be used for, will have been expanded.



Esophageal carcinoma

• Risk increased 1,000-3,000 times

• Incidence of 2-30%

• no correlation to severity of strictures

• Start surveillance after 10-15 years (ASGE), interval 1-3 years respectively early 
endoscopic evaluation for dysphagia

Kiviranta NK, Acta Otolaryngol 1952
Kay M, Curr Opin Pediatr 2009

Complications II



Fremdkörpe
r

Foreign bodies 



• "Real" foreign bodies are more common in children (about 75%)
• Coins, buttons, batteries, magnets, plastic toys

• Diet bolus is more common in adults

• 80-90% spontaneous discharge; 10-20% endoscopy; 1% surgery

• Body packers!

• Switzerland: incidence 23 / 100'000 per year

ASGE Guidelines Gastrointest Endosc, 2011
Sugawa C, World J Gastrointest Endosc 2014

Dray X, Best Pract Res Clin Gastroenterol 2013

Foreign bodies 

Vorführender
Präsentationsnotizen
„food bolus“ vs. echte FremdkörperKinder < 10 J.: 	66% Münzen> 10 J.,Erw.: 		60% Fleischbolus    



Anatomy

Vorführender
Präsentationsnotizen
   PPH: Physiol. Engstellen:Oberer ösophagussphinkterAortenbogenLinker HauptbronchusHiatus/untere SphinkterPylorusDuodeum (Knie)IC-KlappeAnus

https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjQtq3Om83XAhWCVxoKHR5JBzYQjRwIBw&url=https://viamedici.thieme.de/lernmodule/anatomie/speiser%C3%B6hre%2Boesophagus&psig=AOvVaw1JGrD5myiyKz9JBlJ1Jafq&ust=1511268921514282


• dysphagia
• odynophagia
• retrosternal pain
• sore throat
• foreign body sensation (localization of foreign body sensation often does 

not correlate with the localization of the impaction)
• vomit
• hypersalivation and inability to swallow fluids are suspicious for the 

presence of complete esophageal obstruction

Symptoms

ESGE Clinical Guidelin; Endoscopy 2016



ESGE Clinical Guidelin; Endoscopy 2016
ASGE Guidelines Gastrointest Endosc 2011

Fisher J, Pediatrics 2013

Diagnostic procedures
Native-X-ray

• Clarification regarding detection, localization, size and number
• Neck, thorax and abdomen, usually one level, possibly 2nd level
• No x-ray in food bolus without evidence of perforation (87% false 

negative)
• CAVE: Thin metals, wood, plastic, glass, fish and chicken bones
• Not suitable to exclude a perforation because often only little free air

No contrast X-ray
• Barium: endoscopy complicates, mediastinitis in perforation
• Gastrografin: CAVE in aspiration> pneumonitis

Computed Tomography
• Indicated in case of suspected perforation
• in complications, which is an operative procedure

Vorführender
Präsentationsnotizen
----Fischgräte sind zwar röntgendicht, jedoch werden diese oft im Nativ-Röntgen nicht gesehen aufgrund von grösserer Weichteilmasse und Flüssigkeiten (hat nur wenigCalciumanteil). CT hat deutlich bessere Sensitivität und Spezifität



Endoscopy

ESGE Clinical Guidelin; Endoscopy 2016
ASGE Guidelines Gastrointest Endosc 2011

Emergency (0-2h, max 6)
• Complete obstruction (saliva shaking 

possible?)
• sharp objects

• batteries
• Urgent (12-24h)

Urgent (12-24h)
• Sharp objects

• Magnets and batteries

• Diameter> 2-2,5cm (IC-flap)
• Length> 5cm (duodenal knee)

• As soon as possible (72h)
• Smaller dull objects

Localisation

Esophagus Stomach/Duodenum More distal

Folow-up

Sharp objects
• daily Rx

• Evaluate surgery after 3 days

Batteries
• Rx every 3-4 days

• Evaluate surgery after 5 days

Vorführender
Präsentationsnotizen
MagneteGewebeschaden am  Minuspol, innert 1 min pH-Anstieg auf 11 (in vitro-Model), abhängig vom Ladezustand der BatterieObjekte grösser/länger als 2.5 gehen selten durch den Pylorus, Gefahr ileus bei IC Klappe6cm nach Passage des Pylorus haben ein erhöhtes Perforationsrisiko von  15-35%im



ESGE Clinical Guidelin; Endoscopy 2016
Li ZS, GI Endoscopy 2006
Katsinelos P, J Clin Gastroenterol 2006
Adler DG, Gastrointest Endosc 2006

• Endoscopy success rate 94-98%, complications <1%
• Tools: grasping forceps, graspers, polypectomy loops, mesh, Dormia-

basket

• Guidelines recommend for sharp objects
• "Protective devices" and in case of high risk of aspiration intubation

Endoscopy

Vorführender
Präsentationsnotizen
---Overtube (may necessitate general anesthesia with intubation): protection of the upper aerodigestive structuresto avoid aspirationto protect the mucosa both from sharp objects and from repeated scope insertionsGlukagon iv: Erfolgsaussichten bei kurzer Anamnese, Nicht-Fleisch-Bolus Endoskopie bedarf es dennoch; Kosten 1 Amp Glucagon 1 mg = 48.65 sFr.



ASGE Guidelines Gastrointest Endosc 2011
Sugawa C, WJGE 2014
Sodeman TC, Dysphagia 2004
Pfau PR, Gastrointest Endosc 2014

Meat-bolus
• Most common foreign body in adults (> 50%)  EoE (Eosinophilic 

esophagitis??)

• endoscopy
• "Gentle push" allowed if no passage of the bolus possible
• if not possible, then piece by piece or en bloc

• medical
• Glucagon iv for relaxation of lower esophageal sphincter shows no benefit to 

placebo.
• Underlying pathology
• 88-97% is an underlying pathology
• Even if the meat bolus disappears spontaneously
• Most common diseases: esophageal stricture, eosinophilic esophagitis, 

esophageal carcinoma, dysmotility of the esophagus (achalasia, nutcracker)

Vorführender
Präsentationsnotizen
Vicari plus Langstreth: 375 Pat.Webb, GIE 1995:   Meat bei >50% der Erwachsenen. If the patient is salivating and unable to handle his oral secretions, endoscopy should be performed immediately to prevent aspiration. If the patient can handle his saliva, emergency endoscopy is not necessary. Time and sedation will often allow the meat to pass into the stomach, and time is the more important of the two. However, the bolus should not be allowed to remain in the esophagus for longer than 12 hours, as complications may begin to arise. Even if the meat bolus passes, the adult patient should undergo endoscopy Cancer, interestingly,is rarely a cause.Meat: 1) polypectomy snare. 2) If the meat has started to fragment: bypass the meat first (assess the cause of the distal obstruction and the angle of the esophagus joining the stomach, then bring back the endscope and push. It is allowed to push even if you cannot pass beyond the meat. Due to anatomy, especially if there is a hernia push from the right side of the meat bolus as well as straight down the esophagus.Buscopan zwei Studien, zu Glucagon einige mehr, öffnet den unteren Ösophagussphinkter, bringt nichts1,0 mg i.v. -> Spontanpassage? Nicht besser als PlaceboKatsinelos P, J Clin Gastroenterol 2006Griechische Studie 2006, 171 Patienten:  Achalasie 3, Hiatushernie 19, Striktur 8, Schatzki Ring 20Kerlin P, J Clin Gastroenterol 2007Studie aus Australien, 2007,  43 Patienten: eosinophile Ösophagitis 14, peptische Ösophagusstriktur 11, Achalasie 1, unklar 3Studie aus Shanghai, 1980-2005, 988 Patienten: 88 mit zugrundeliegender Pathologie > Ösophaguskarzinom 33%, Ösophagusstriktur 24%, Divertikel 16%, Postgastrektomie 11%, Hiatushernie 10%, Achalasie 5.7%Studie aus Südkorea, 2011, 316 Patienten: 49 Patienten mit GI-Erkrankungen > 77% Ösophagusstriktur, 10% Ösophaguskarzinom, 6% Ösophagusring, 2% Achalasie, 2% Zenkerdivertikel, 2% 



Hamid et al, Jpn J Radiol. 2012

Bodypacker
Imaging avoid endoscopy!!!
X-ray abdomen: sensitivity 85-90%
CT: sensitivity 96%

TicTac Sign Double condom sign

Vorführender
Präsentationsnotizen
TicTac SignHalo Sign



Thank you for your attention
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