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ABSTRACT

        
Gastrointestinal (GI) tract interventions constitute a very large proportion of the procedures performed on pediatric patients. Procedures can be performed along the entire length of the GI tract and range from foreign body extraction to dilatation of strictures to placement of a wide variety of tubes and catheters to placement of stents. Esophageal foreign body removal using the Foley catheter technique, esophageal stricture dilatation as well as dilatation of other GI tract strictures, and cecostomy tube placement will be discussed in detail, including current opinions and controversies. Indications and contraindications, patient preparation, technical aspects, complications, and postprocedure care for each of these procedures will be presented. Removal of esophageal foreign bodies is a controversial procedure that can be performed successfully and safely if certain rules are rigorously followed. Balloon dilatation of esophageal strictures is a safe and effective technique that has now been extended to use in the remainder of the GI tract. Percutaneous cecostomy offers a safe and highly effective means of treating fecal incontinence. 


      

KEYWORD

Esophageal foreign body - esophageal stricture - balloon dilation - fecal incontinence - percutaneous cecostomy






REFERENCES 


	
[bookmark: R-1]1 
              Jaramillo D, Cleveland R N, Blickman J G. 
              Radiologic management of esophageal foreign bodies. 
              Semin Intervent Radiol . 
              1991; 
              8 
              198-203 
            





PubMedGoogle Scholar





	
[bookmark: R-2]2 
              O'Neill Jr A J, Holcomb Jr N A, Neblett W W. 
              Management of tracheobronchial and esophageal foreign bodies in childhood. 
              J Pediatr Surg . 
              1983; 
              18 
              475-479 
            



Google Scholar





	
[bookmark: R-3]3 
              Peellerin D, Fortier-Beaulieu M, Goegven J. 
              The fate of swallowed foreign bodies: experience of 1250 instances of subdiaphragmatic foreign bodies in children. 
              Proc Pediatr Radiol . 
              1969; 
              2 
              286-309 
            





PubMedGoogle Scholar





	
[bookmark: R-4]4 
              Binder L, Anderson W A. 
              Pediatric gastrointestinal foreign body ingestions. 
              Ann Emerg Med . 
              1984; 
              132 
              112-117 
            





PubMedGoogle Scholar





	
[bookmark: R-5]5 
              Crysdale W S, Sendi K S, Yoo J. 
              Esophageal foreign bodies in children: 15 year review of 484 cases. 
              Ann Otol Rhinol Laryngol . 
              1991; 
              100 
              320-324 
            





PubMedGoogle Scholar





	
[bookmark: R-6]6 
              Gracia C, Frey C F, Bodar B I. 
              Diagnosis and management of ingested foreign bodies: a ten year experience. 
              Ann Emerg Med . 
              1984; 
              131 
              30-34 
            





PubMedGoogle Scholar





	
[bookmark: R-7]7 
              Nandi P, Ong G B. 
              Foreign body in the esophagus: review of 2394 cases. 
              Br J Surg . 
              1978; 
              65 
              5-9 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-8]8 
              Campbell J B, Condon V R. 
              Catheter removal of blunt esophageal foreign bodies in children: survey of the SPR. 
              Pediatr Radiol . 
              1989; 
              19 
              361-369 
            



Google Scholar





	
[bookmark: R-9]9 
              Pasquariello P A, Kean H. 
              Cyanosis from a foreign body in the esophagus. 
              Clin Pediatr . 
              1984; 
              143 
              223-225 
            





PubMedGoogle Scholar





	
[bookmark: R-10]10 
              Nahman B J, Mueller C F. 
              Asymptomatic esophageal perforation by acorn in a child. 
              Ann Emerg Med . 
              1984; 
              138 
              627-629 
            





PubMedGoogle Scholar





	
[bookmark: R-11]11 
              Vella E E, Booth P J. 
              Foreign body in the esophagus: review of 2394 cases. 
              Br Med J . 
              1965; 
              210 
              1042 
            





PubMedGoogle Scholar





	
[bookmark: R-12]12 
              Obrako M D. 
              Tracheoesophageal fistula: a complication of foreign body. 
              Ann Otol Rhinol Laryngol . 
              1982; 
              91 
              325-327 
            





PubMedGoogle Scholar





	
[bookmark: R-13]13 
              D'Cruz O F, Whelan H T. 
              Breath holding spells and esophageal foreign body. 
              Clin Pediatr . 
              1991; 
              305 
              295-296 
            





PubMedGoogle Scholar





	
[bookmark: R-14]14 
              Metzer-Lange M, Howe R V, Losek J F. 
              Esophageal foreign body presenting with altered level of consciousness. 
              Am J Dis Child . 
              1988; 
              142 
              915-916 
            





PubMedGoogle Scholar





	
[bookmark: R-15]15 
              Hawkins D B. 
              Removal of blunt foreign bodies from the esophagus. 
              Ann Otol Rhinol Laryngol . 
              1990; 
              99 
              935-940 
            





PubMedGoogle Scholar





	
[bookmark: R-16]16 
              Jackson R M, Hawkins D B. 
              Coins in the esophagus: what is the best management?. 
              Int J Pediatr Otorhinolaryngol . 
              1986; 
              12 
              127-135 
            





PubMedGoogle Scholar





	
[bookmark: R-17]17 
              Bigler F C. 
              The use of a Foley catheter for removal of blunt foreign bodies from the esophagus. 
              J Thorac Cardiovasc Surg . 
              1966; 
              515 
              759-760 
            





PubMedGoogle Scholar





	
[bookmark: R-18]18 
              Campbell J B, Quattroman F L, Foley L C. 
              Foley catheter removal of blunt esophageal foreign bodies. Experience with 100 consecutive children. 
              Pediatr Radiol . 
              1983; 
              13 
              116-119 
            



Google Scholar





	
[bookmark: R-19]19 
              Carlson D H. 
              Removal of coins in the esophagus using a Foley catheter. 
              Pediatrics . 
              1972; 
              50 
              475-476 
            





PubMedGoogle Scholar





	
[bookmark: R-20]20 
              Nixon G W. 
              Foley catheter method of esophageal foreign body removal: extension of applications. 
              AJR Am J Roetgenol . 
              1979; 
              1323 
              441-442 
            





PubMedGoogle Scholar





	
[bookmark: R-21]21 
              Schunk J E, Harrison A E, Corneli H M, Nixon G W. 
              Fluoroscopic Foley catheter removal of esophageal foreign bodies in children. Experience with 415 episodes. 
              Pediatrics . 
              1994; 
              94 
              709-714 
            



Google Scholar





	
[bookmark: R-22]22 
              Harned 2nd K R, Strain J D, Hay T C. 
              Esophageal foreign bodies: safety and efficacy of Foley catheter extraction of coins. 
              AJR Am J Roentgenol . 
              1997; 
              168 
              443-446 
            





PubMedGoogle Scholar





	
[bookmark: R-23]23 
              Towbin R B, Dunbar J S, Rice S. 
              Magnetic catheter for removal of magnetic foreign bodies. 
              AJR Am J Roetgenol . 
              1990; 
              154 
              149-150 
            





PubMedGoogle Scholar





	
[bookmark: R-24]24 
              Kelley J E, Leech M H, Carr M G. 
              A safe, cost-effective protocol for the management of esophageal coins in children. 
              J Pediatr Surg . 
              1993; 
              28 
              898-900 
            



Google Scholar





	
[bookmark: R-25]25 
              Temple D M, McNeese M C. 
              Hazards of battery ingestion. 
              Pediatrics . 
              1983; 
              71 
              100-103 
            





PubMedGoogle Scholar





	
[bookmark: R-26]26 
              Votterle T P, Nash J C, Rodledge J C. 
              The hazard of ingested alkaline disk batteries in children. 
              JAMA . 
              1983; 
              249 
              2504-2506 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-27]27 
              Volle E, Beyer P, Kaufmann H J. 
              Therapeutic approach to ingested button-type batteries: magnetic removal of ingested button-type batteries. 
              Pediatr Radiol . 
              1989; 
              19 
              114-118 
            





PubMedGoogle Scholar





	
[bookmark: R-28]28 
              Kirks D R. 
              Fluoroscopic catheter removal of blunt esophageal foreign bodies. A pediatric radiologist's perspective. 
              Pediatr Radiol . 
              1992; 
              22 
              64-65 
            





PubMedGoogle Scholar





	
[bookmark: R-29]29 
              Dokler M L, Bradshaw J, Mollitt D L. 
              Selective management of pediatric esophageal foreign bodies. 
              Am Surg . 
              1995; 
              61 
              132-134 
            





PubMedGoogle Scholar





	
[bookmark: R-30]30 
              Macpherson R, Hill J G, Othersen H B. 
              Esophageal foreign bodies in children: diagnosis, treatment, and complications. 
              AJR Am J Roetgenol . 
              1996; 
              166 
              919-924 
            





PubMedGoogle Scholar





	
[bookmark: R-31]31 
              Ball Jr S W, Strife J, Rosekranz J. 
              Esophageal strictures in children: treatment by balloon dilatation. 
              Radiology . 
              1984; 
              150 
              263-264 
            





PubMedGoogle Scholar





	
[bookmark: R-32]32 
              Bisset III S G, Ball Jr S W. 
              Balloon dilatation of esophageal strictures in the pediatric population. 
              Semin Intervent Radiol . 
              1991; 
              8 
              204-209 
            





PubMedGoogle Scholar





	
[bookmark: R-33]33 
              Sato Y, Frey E E, Smith W J. 
              Balloon dilatation of esophageal stenosis in children. 
              AJR Am J Roentgenol . 
              1988; 
              150 
              639-642 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-34]34 
              Towbin R B. 
              Pediatric interventional procedures in the 1980s: a period of development, growth and acceptance. 
              Radiology . 
              1989; 
              170 
              1081-1090 
            





PubMedGoogle Scholar





	
[bookmark: R-35]35 
              Bluestone C D, Kerry R, Seiber W H. 
              Congenital esophageal stenosis. 
              Laryngoscope . 
              1969; 
              79 
              1095-1103 
            





PubMedGoogle Scholar





	
[bookmark: R-36]36 
              Nihoul-Fekete C, De Backer A, Lortat-Jacob S. 
              Congenital esophaegeal stenosis. 
              Pediatr Surg Int . 
              1987; 
              2 
              86 
            





PubMedGoogle Scholar





	
[bookmark: R-37]37 
              Hildreth C T. 
              Stricture of the esophagus. 
              N Engl J Med . 
              1821; 
              10 
              235-240 
            





PubMedGoogle Scholar





	
[bookmark: R-38]38 
              Dawson S, Mueller P R, Ferrucci J T. 
              Severe esophageal stricture: indications for balloon catheter dilatation. 
              Radiology . 
              1984; 
              153 
              631-635 
            





PubMedGoogle Scholar





	
[bookmark: R-39]39 
              Mayner M, Overra C, Reyes R. 
              Esophageal strictures: balloon dilatation. 
              Radiology . 
              1988; 
              167 
              703-706 
            





PubMedGoogle Scholar





	
[bookmark: R-40]40 McLean G K, Rosen R J, Ring E J. Miscellaneous interventional procedures. In: Ring EJ, McClean GK  
Interventional Radiology: Principles and Techniques. Boston: Little, Brown 1981: 411-463 



Google Scholar





	
[bookmark: R-41]41 
              Fellows I W, Ogilvie A L, Atkinson M. 
              Pneumatic dilatation in achalasia. 
              Gut . 
              1983; 
              24 
              1020-1023 
            





PubMedGoogle Scholar





	
[bookmark: R-42]42 
              Lanza F, Graham D. 
              Bougienage is effective therapy for most benign esophageal strictures. 
              JAMA . 
              1978; 
              240 
              844-847 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-43]43 
              Patterson D J, Graham D Y. 
              Natural history of benign esophageal strictures treated by dilatation. 
              Gastroenterology . 
              1983; 
              85 
              346-350 
            





PubMedGoogle Scholar





	
[bookmark: R-44]44 
              Starck E, Paolucci V, Merzer M. 
              Esophageal stenosis: treatment with balloon catheters. 
              Radiology . 
              1984; 
              153 
              637-640 
            





PubMedGoogle Scholar





	
[bookmark: R-45]45 
              Wesdorp I C, Bartelsman J W M F, den Hartog J. 
              Results of conservative treatment of benign esophageal strictures: a follow-up study in 100 patients. 
              Gastroenterology . 
              1982; 
              82 
              487-493 
            





PubMedGoogle Scholar





	
[bookmark: R-46]46 
              Russell J C. 
              Diagnosis and treatment of spasmodic stricture of the esophagus. 
              Br Med J . 
              1898; 
              1 
              1450-1451 
            





PubMedGoogle Scholar





	
[bookmark: R-47]47 
              Grüntzig A, Hopff H. 
              Perkutane rekaralisation chronischer arterieller Verschlüsse mit einem neuen Dilatationskatheter. Modifikation der Dotter-Teknik. 
              Deutsche Medizinische Wochenschrift . 
              1974; 
              99 
              2502-2510 
            





PubMedGoogle Scholar





	
[bookmark: R-48]48 
              London R L, Trotman B W, DiMarino Jr A. 
              Dilatation of severe esophageal strictures by an inflatable balloon catheter. 
              Gastroenterology . 
              1981; 
              80 
              173-175 
            





PubMedGoogle Scholar





	
[bookmark: R-49]49 
              McLean G K, LeVeen R F. 
              Shear stress in the performance of esophageal dilation: comparison of balloon dilation and bougienage. 
              Radiology . 
              1989; 
              172 
              983-986 
            





PubMedGoogle Scholar





	
[bookmark: R-50]50 
              de Lange E E, Shaffer Jr A H. 
              Anastomotic strictures of the upper gastrointestinal tract: results of balloon dilation. 
              Radiology . 
              1988; 
              167 
              45-50 
            





PubMedGoogle Scholar





	
[bookmark: R-51]51 
              Song H Y, Han Y M, Kim H N. 
              Covered, expandable esophageal metallic stent tubes: experiences in 119 patients. 
              Radiology . 
              1994; 
              193 
              689-695 
            





PubMedGoogle Scholar





	
[bookmark: R-52]52 
              McLean G K, Cooper G S, Hartz W H. 
              Radiologically guided balloon dilation of gastrointestinal strictures. Part II. Results of long-term follow-up. 
              Radiology . 
              1987; 
              165 
              41-43 
            





PubMedGoogle Scholar





	
[bookmark: R-53]53 
              Benjamin S B, Cattau E L, Glass R L. 
              Balloon dilatation of the pylorus: therapy for gastric outlet obstruction. 
              Gastrointest Endosc . 
              1982; 
              28 
              253-254 
            





PubMedGoogle Scholar





	
[bookmark: R-54]54 
              Byrnes D J, Blackie J D. 
              Successful endoscopic treatment of pyloric and intestinal stenoses. 
              Med J Aust . 
              1982; 
              2 
              516-518 
            





PubMedGoogle Scholar





	
[bookmark: R-55]55 
              Chan K L, Saing H. 
              Balloon catheter dilatation of peptic pyloric stenosis in children. 
              J Pediatr Gastroenterol Nutr . 
              1994; 
              18 
              465-468 
            





PubMedGoogle Scholar





	
[bookmark: R-56]56 
              McNicholas M M, Gibney R G, MacErlaine D P. 
              Radiologically guided balloon dilatation of obstructing gastrointestinal strictures. 
              Abdom Imaging . 
              1994; 
              19 
              102-107 
            





PubMedGoogle Scholar





	
[bookmark: R-57]57 
              Ball Jr S W, Seigel R S, Goldthorn J F, Kosloske A M. 
              Colonic strictures in infants following intestinal ischemia: treatment by balloon catheter dilatation. 
              Radiology . 
              1983; 
              149 
              469-472 
            





PubMedGoogle Scholar





	
[bookmark: R-58]58 
              Peer A, Klin B, Vinograd I. 
              Balloon catheter dilatation of focal colonic strictures following necrotizing enterocolitis. 
              Cardiovasc Intervent Radiol . 
              1993; 
              16 
              248-250 
            





PubMedGoogle Scholar





	
[bookmark: R-59]59 
              Renfrew D L, Smith W L, Pringle K C. 
              Per anal balloon dilatation of a post-necrotizing enterocolitis stricture of the sigmoid colon. 
              Pediatr Radiol . 
              1986; 
              16 
              320-321 
            





PubMedGoogle Scholar





	
[bookmark: R-60]60 
              de Lange E E, Shaffer Jr A H. 
              Rectal strictures: treatment with fluoroscopically guided balloon dilation. 
              Radiology . 
              1991; 
              178 
              475-479 
            





PubMedGoogle Scholar





	
[bookmark: R-61]61 
              Telander R L, Perrault J, Hoffman A D. 
              Early development of the neorectum by balloon dilations after ileoanal anastomosis. 
              J Pediatr Surg . 
              1981; 
              16 
              911-916 
            





PubMedGoogle Scholar





	
[bookmark: R-62]62 
              Berquist W E. 
              Biofeedback therapy for anorectal disorders in children. 
              Semin Pediatr Surg . 
              1995; 
              4 
              48-53 
            





PubMedGoogle Scholar





	
[bookmark: R-63]63 
              Bortolo D C. 
              Gastroenterological options in faecal incontinence. 
              Ann Chir . 
              1991; 
              45 
              590-598 
            





PubMedGoogle Scholar





	
[bookmark: R-64]64 
              Keck J O, Saniunas R J, Coller J A. 
              Biofeedback training is useful in fecal incontinence but disappointing in constipation. 
              Dis Colon Rectum . 
              1994; 
              37 
              1271-1276 
            





PubMedGoogle Scholar





	
[bookmark: R-65]65 
              Lestar B, Kiss J, Penninckx F, Istvan G, Bursics A, Weltner J. 
              Clinical significance and application of anorectal physiology. 
              Scand J Gastroenterol Suppl . 
              1998; 
              228 
              68-72 
            





PubMedGoogle Scholar





	
[bookmark: R-66]66 
              Younoszai M K. 
              Stooling problems in patients with myelomeningocele. 
              South Med J . 
              1992; 
              85 
              718-724 
            





PubMedGoogle Scholar





	
[bookmark: R-67]67 
              Malone P S, Ransley P G, Kiely E M. 
              Preliminary report: the antegrade continence enema. 
              Lancet . 
              1990; 
              336 
              1217-1218 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-68]68 
              Ellsworth P I, Webb H W, Crump J M, Barraza M A, Stevens P S, Mesrobian H G. 
              The Malone antegrade colonic enema enhances the quality of life in children undergoing urological incontinence procedures. 
              J Urol . 
              1996; 
              155 
              1416-1418 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-69]69 
              Wilcox D T, Kiely E M. 
              The Malone (antegrade colonic enema) procedure: early experience. 
              J Pediatr Surg . 
              1998; 
              33 
              204-206 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R-70]70 
              Shandling B, Chait P G, Richards H F. 
              Percutaneous cecostomy: a new technique in the management of fecal incontinence. 
              J Pediatr Surg . 
              1966; 
              31 
              534-537 
            





PubMedGoogle Scholar





	
[bookmark: R-71]71 
              Chait P G, Shandling B, Richards H F. 
              Fecal incontinence in children: treatment with percutaneous cecostomy tube placement-a prospective study. 
              Radiology . 
              1997; 
              203 
              621-624 
            





PubMedGoogle Scholar
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.80.246.116
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  