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Background and aims: Endoscopic prediction of polyp histology is rapidly improving to the point where it may not be necessary to submit all polyps for formal histologic assessment. This study aimed to quantify the expected costs and outcomes of removing diminutive polyps without subsequent pathologic assessment.


        

          
Methods: Cross-sectional analysis of a colonoscopy database for polyp histology; decision models that quantify effects on guideline-recommended surveillance and subsequent costs and consequences. The database was composed of consecutive colonoscopies from 1999 to 2004 at a single-institution tertiary care center. Patients were those found to have at least one diminutive polyp removed during colonoscopy, irrespective of indication. The main outcome measurements include up-front cost savings resulting from forgoing pathologic assessment; frequency and cost of incorrect surveillance intervals based on errors in histologic assessment; number needed to harm (NNH) for perforation and/or interval cancer.


        

          
Results: Incorrect surveillance intervals were recommended in 1.9 % of cases when tissue was submitted for pathologic assessment and 11.8 % of cases when it was not. Based on the annual volume of colonoscopy in the US, the annual up-front cost savings of forgoing the pathologic assessment would exceed a billion dollars. An upper estimate on the downstream costs and consequences of forgoing pathology suggests that less than 10 % of the up-front savings would be offset and the NNH exceeds 11 000.


        

          
Conclusion: Endoscopic diagnosis of polyp histology during colonoscopy and forgoing pathologic examination would result in substantial up-front cost savings. Downstream consequences of the resulting incorrect surveillance intervals appear to be negligible.


      



References


	
[bookmark: R321-1]1 
              Edwards B K, Ward E, Kohler B A et al. 
              Annual report to the nation on the status of cancer, 1975–2006, featuring colorectal cancer trends and impact of interventions (risk factors, screening, and treatment) to reduce future rates. 
              Cancer. 
              2010; 
              116 
              544-573 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-2]2 
              Thiis-Evensen E, Hoff G, Sauar J et al. 
              Population-based surveillance by colonoscopy: effect on the incidence of colorectal cancer. Telemark Polyp Study I. 
              Scand J Gastroenterol. 
              1999; 
              34 
              414-420 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-3]3 
              Winawer S J, Zauber A G, Ho M N et al. 
              Prevention of colorectal cancer by colonoscopic polypectomy. The National Polyp Study Workgroup. 
              N Engl J Med. 
              1993; 
              329 
              1977-1981 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-4]4 
              Citarda F, Tomaselli G, Capocaccia R et al. 
              Efficacy in standard clinical practice of colonoscopic polypectomy in reducing colorectal cancer incidence. 
              Gut. 
              2001; 
              48 
              812-815 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-5]5 
              Muller A D, Sonnenberg A. 
              Prevention of colorectal cancer by flexible endoscopy and polypectomy. A case-control study of 32,702 veterans. 
              Ann Intern Med. 
              1995; 
              123 
              904-910 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-6]6 
              Lieberman D, Moravec M, Holub J et al. 
              Polyp size and advanced histology in patients undergoing colonoscopy screening: implications for CT colonography. 
              Gastroenterology. 
              2008; 
              135 
              1100-1105 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-7]7 
              Butterly L F, Chase M P, Pohl H, Fiarman G S. 
              Prevalence of clinically important histology in small adenomas. 
              Clin Gastroenterol Hepatol. 
              2006; 
              4 
              343-348 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-8]8 
              Schoen R E, Hur C. 
              What is the clinical importance of small polyps with regard to colorectal cancer screening?. 
              Nat Clin Pract Gastroenterol Hepatol. 
              2006; 
              3 
              488-489 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-9]9 
              Morson B. 
              The polyp–cancer sequence in the large bowel. 
              Proc R Soc Med. 
              1974; 
              67 
              451-457 
            





PubMedGoogle Scholar





	
[bookmark: R321-10]10 
              Shinya H, Wolff W I. 
              Morphology, anatomic distribution and cancer potential of colonic polyps. 
              Ann Surg. 
              1979; 
              190 
              679-683 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-11]11 
              Matek W, Guggenmoos-Holzmann I, Demling L. 
              Follow-up of patients with colorectal adenomas. 
              Endoscopy. 
              1985; 
              17 
              175-181 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R321-12]12 
              Church J M. 
              Clinical significance of small colorectal polyps. 
              Dis Colon Rectum. 
              2004; 
              47 
              481-485 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-13]13 
              Rex D K, Overhiser A J, Chen S C et al. 
              Estimation of impact of American College of Radiology recommendations on CT colonography reporting for resection of high-risk adenoma findings. 
              Am J Gastroenterol. 
              2009; 
              104 
              149-153 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-14]14 
              Winawer S J, Zauber A G, Fletcher R H et al. 
              Guidelines for colonoscopy surveillance after polypectomy: a consensus update by the US Multi-Society Task Force on Colorectal Cancer and the American Cancer Society. 
              Gastroenterology. 
              2006; 
              130 
              1872-1885 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-15]15 
              Buchner A M, Shahid M W, Heckman M G et al. 
              Comparison of probe-based confocal laser endomicroscopy with virtual chromoendoscopy for classification of colon polyps. 
              Gastroenterology. 
              2010; 
              138 
              834-842 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-16]16 
              Kiesslich R, Goetz M, Rafoud K et al. 
              Staging of colorectal neoplasia with confocal laser endomicroscopy using two contrast agents simultaneously. 
              Gastrointest Endosc. 
              2008; 
              67 
              AB123 
            





PubMedGoogle Scholar





	
[bookmark: R321-17]17 
              Kudo S, Hirota S, Nakajima T et al. 
              Colorectal tumours and pit pattern. 
              J Clin Pathol. 
              1994; 
              47 
              880-885 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-18]18 
              Su M Y, Hsu C M, Ho Y P et al. 
              Comparative study of conventional colonoscopy, chromoendoscopy, and narrow-band imaging systems in differential diagnosis of neoplastic and nonneoplastic colonic polyps. 
              Am J Gastroenterol. 
              2006; 
              101 
              2711-2716 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-19]19 
              East J E, Suzuki N, Saunders B P. 
              Comparison of magnified pit pattern interpretation with narrow band imaging versus chromoendoscopy for diminutive colonic polyps: a pilot study. 
              Gastrointest Endosc. 
              2007; 
              66 
              310-316 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-20]20 
              Tischendorf J J, Wasmuth H E, Koch A et al. 
              Value of magnifying chromoendoscopy and narrow band imaging (NBI) in classifying colorectal polyps: a prospective controlled study. 
              Endoscopy. 
              2007; 
              39 
              1092-1096 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R321-21]21 
              Chiu H M, Chang C Y, Chen C C et al. 
              A prospective comparative study of narrow-band imaging, chromoendoscopy, and conventional colonoscopy in the diagnosis of colorectal neoplasia. 
              Gut. 
              2007; 
              56 
              373-379 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-22]22 
              Kanao H, Tanaka S, Oka S et al. 
              Narrow-band imaging magnification predicts the histology and invasion depth of colorectal tumors. 
              Gastrointest Endosc. 
              2009; 
              69 
              631-636 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-23]23 
              Sikka S, Ringold D A, Jonnalagadda S, Banerjee B. 
              Comparison of white light and narrow band high definition images in predicting colon polyp histology, using standard colonoscopes without optical magnification. 
              Endoscopy. 
              2008; 
              40 
              818-822 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R321-24]24 
              Wada Y, Kashida H, Ikehara N et al. 
              The diagnosis of colorectal lesions with magnifying narrow band imaging (NBI) system. 
              Gastrointest Endosc. 
              2008; 
              67 
              AB311-AB312 
            





PubMedGoogle Scholar





	
[bookmark: R321-25]25 
              Hirata M, Tanaka S, Oka S et al. 
              Magnifying endoscopy with narrow band imaging for diagnosis of colorectal tumors. 
              Gastrointest Endosc. 
              2007; 
              65 
              988-995 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-26]26 
              Machida H, Sano Y, Hamamoto Y et al. 
              Narrow-band imaging in the diagnosis of colorectal mucosal lesions: a pilot study. 
              Endoscopy. 
              2004; 
              36 
              1094-1098 
            



Google Scholar





	
[bookmark: R321-27]27 
              Katagiri A, Fu K I, Sano Y et al. 
              Narrow band imaging with magnifying colonoscopy as diagnostic tool for predicting histology of early colorectal neoplasia. 
              Aliment Pharmacol Ther. 
              2008; 
              27 
              1269-1274 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-28]28 
              East J E, Suzuki N, Bassett P et al. 
              Narrow band imaging with magnification for the characterization of small and diminutive colonic polyps: pit pattern and vascular pattern intensity. 
              Endoscopy. 
              2008; 
              40 
              811-817 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R321-29]29 
              Rastogi A, Keighley J, Singh V et al. 
              High accuracy of narrow band imaging without magnification for the real-time characterization of polyp histology and its comparison with high-definition white light colonoscopy: a prospective study. 
              Am J Gastroenterol. 
              2009; 
              104 
              2422-2430 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-30]30 
              Rogart J N, Jain D, Siddiqui U D et al. 
              Narrow-band imaging without high magnification to differentiate polyps during real-time colonoscopy: improvement with experience. 
              Gastrointest Endosc. 
              2008; 
              68 
              1136-1145 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-31]31 
              Rastogi A, Pondugula K, Bansal A et al. 
              Recognition of surface mucosal and vascular patterns of colon polyps by using narrow-band imaging: interobserver and intraobserver agreement and prediction of polyp histology. 
              Gastrointest Endosc. 
              2009; 
              69 
              716-722 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-32]32 
              Rastogi A, Bansal A, Wani S et al. 
              Narrow-band imaging colonoscopy – a pilot feasibility study for the detection of polyps and correlation of surface patterns with polyp histologic diagnosis. 
              Gastrointest Endosc. 
              2008; 
              67 
              280-286 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-33]33 
              Rex D K. 
              Narrow-band imaging without optical magnification for histologic analysis of colorectal polyps. 
              Gastroenterology. 
              2009; 
              136 
              1174-1181 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-34]34 
              Ignjatovic A, East J, Suzuki N et al. 
              Optical diagnosis of small colorectal polyps at routine colonoscopy (Detect InSpect ChAracterise Resect and Discard; DISCARD trial): a prospective cohort study. 
              Lancet Oncol. 
              2009; 
              10 
              1171-1178 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-35]35 
              Pohl J, Nguyen-Tat M, Pech O et al. 
              Computed virtual chromoendoscopy for classification of small colorectal lesions: a prospective comparative study. 
              Am J Gastroenterol. 
              2008; 
              103 
              562-569 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-36]36 
              Hoffman A, Kagel C, Goetz M et al. 
              Recognition and characterization of small colonic neoplasia with high-definition colonoscopy using i-Scan is as precise as chromoendoscopy. 
              Dig Liver Dis. 
              2010; 
              42 
              45-50 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-37]37 
              Chen S C, Rex D K. 
              Endoscopist can be more powerful than age and male gender in predicting adenoma detection at colonoscopy. 
              Am J Gastroenterol. 
              2007; 
              102 
              856-861 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-38]38 http://www.cms.hhs.gov/PFSlookup/02_PFSSearch.asp Last accessed: 15 February 2011 







	
[bookmark: R321-39]39 
              Levin T R, Zhou W, Conell C et al. 
              Complications of colonoscopy in an integrated health care delivery system. 
              Ann Intern Med. 
              2006; 
              145 
              880-886 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-40]40 
              Anderson M L, Pasha T M, Leighton J A. 
              Endoscopic perforation of the colon: lessons from a 10-year study. 
              Am J Gastroenterol. 
              2000; 
              95 
              3418-3422 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-41]41 
              Pickhardt P J, Hassan C, Laghi A et al. 
              Clinical management of small (6- to 9-mm) polyps dectected at screening CT colonography: A cost-effectiveness analysis. 
              AJR Am J Roentgenol. 
              2008; 
              191 
              1509-1516 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-42]42 
              Ness R M, Holmes A M, Klein R, Dittus R. 
              Cost-utility of one-time colonoscopic screening for colorectal cancer at various ages. 
              Am J Gastroenterol. 
              2000; 
              95 
              1800-1811 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-43]43 
              Ness R M, Klein R W, Holmes A M, Dittus R S. 
              What is the cost-utility of post-polypectomy colonoscopy surveillance strategies in persons with a family history of colorectal cancer?. 
              Med Decis Making. 
              1999; 
              19 
              527 
            





PubMedGoogle Scholar





	
[bookmark: R321-44]44 
              Laupacis A, Sackett D L, Roberts R S. 
              An assessment of clinically useful measures of the consequences of treatment. 
              N Engl J Medicine. 
              1988; 
              318 
              1728-1733 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-45]45 
              Pickhardt P J, Hassan C, Laghi A et al. 
              Cost-effectiveness of colorectal cancer screening with computed tomography colonography: the impact of not reporting diminutive lesions. 
              Cancer. 
              2007; 
              109 
              2213-2221 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-46]46 
              Lansdorp-Vogelaar I, van Ballegooijen M, Zauber A G et al. 
              At what costs will screening with CT colonography be competitive? A cost-effectiveness approach. 
              Int J Cancer. 
              2009; 
              124 
              1161-1168 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-47]47 
              Seeff L C, Richards T B, Shapiro J A et al. 
              How many endoscopies are performed for colorectal cancer screening? Results from CDC’s survey of endoscopic capacity. 
              Gastroenterology. 
              2004; 
              127 
              1670-1677 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-48]48 
              Rex D K, Fennerty M B, Sharma P et al. 
              Bringing new endoscopic imaging technology into everyday practice: what is the role of professional GI societies? Polyp imaging as a template for moving endoscopic innovation forward to answer key clinical questions. 
              Gastrointest Endosc. 
              2010; 
              71 
              142-146 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-49]49 
              Rex D K, Goldblum J R. 
              Pro: Villous elements and high-grade dysplasia help guide post-polypectomy colonoscopic surveillance. 
              Am J Gastroenterol. 
              2008; 
              103 
              1327-1329 
            





PubMedGoogle Scholar





	
[bookmark: R321-50]50 
              Appelman H D. 
              Con: High-grade dysplasia and villous features should not be part of the routine diagnosis of colorectal adenomas. 
              Am J Gastroenterol. 
              2008; 
              103 
              1329-1331 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-51]51 
              Bretagne J F, Manfredi S, Piette C et al. 
              Yield of high-grade dysplasia based on polyp size detected at colonoscopy: a series of 2295 examinations following a positive fecal occult blood test in a population-based study. 
              Dis Colon Rectum. 
              2010; 
              53 
              339-345 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-52]52 
              Laiyemo A O, Murphy G, Albert P S et al. 
              Postpolypectomy colonoscopy surveillance guidelines: predictive accuracy for advanced adenoma at 4 years. 
              Ann Intern Med. 
              2008; 
              148 
              419-426 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-53]53 
              Mysliwiec P A, Brown M L, Klabunde C N, Ransohoff D F. 
              Are physicians doing too much colonoscopy? A national survey of colorectal surveillance after polypectomy. 
              Ann Intern Med. 
              2004; 
              141 
              264-271 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-54]54 
              Boolchand V, Olds G, Singh J et al. 
              Colorectal screening after polypectomy: a national survey study of primary care physicians. 
              Ann Intern Med. 
              2006; 
              145 
              654-659 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-55]55 
              Schoen R E, Pinsky P F, Weissfeld J L et al. 
              Utilization of surveillance colonoscopy in community practice. 
              Gastroenterology. 
              2010; 
              138 
              73-81 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-56]56 
              Singh H, Turner D, Xue L et al. 
              Risk of developing colorectal cancer following a negative colonoscopy examination: evidence for a 10-year interval between colonoscopies. 
              JAMA. 
              2006; 
              295 
              2366-2373 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-57]57 
              Zauber A, Winawer S J, O’Brien M J et al. 
              Significant long term reduction in colorectal cancer mortality with colonoscopic polypectomy: findings of the National Polyp Study. 
              Gastroenterology. 
              2007; 
              132 
              A50 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-58]58 
              Sasajima K, Kudo S E, Inoue H et al. 
              Real-time in vivo virtual histology of colorectal lesions when using the endocytoscopy system. 
              Gastrointest Endosc. 
              2006; 
              63 
              1010-1017 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-59]59 
              Kaminski M F, Regula J. 
              Kraszewska E et al. Quality indicators for colonoscopy and the risk of interval cancer. 
              N Engl J Med. 
              2010; 
              362 
              1795-803 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R321-60]60 
              Baxter N, Sutradhar R, Forbes D D et al. 
              Analysis of administrative data finds endoscopist quality measures associated with post-colonoscopy colorectal cancer. 
              Gastroenterology. 
              201; 
              140 
              65-72 
            





PubMedGoogle Scholar









[bookmark: SIG1]W. R. KesslerMD 



Indiana University School of Medicine




550 North University Boulevard Suite 4100
Indianapolis
IN 46202
USA




Fax: +1–317–9487057




Email: wkessler@iupui.edu
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.236.134.66
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  