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Background and study aim: Minimally invasive treatment has become a mainstay management strategy for early gastric cancer (EGC). Full-thickness incision of the gastric wall using natural orifice transluminal endoscopic surgery (NOTES) has been reported but is not easily applicable in clinical settings at present. The aim of the current study was to assess the feasibility of hybrid NOTES, which consists of endoscopic full-thickness gastric resection and a laparoscopic lymphadenectomy.


        

          
Patients and methods: This was a prospective, pilot study at a single tertiary care referral center. A total of 14 patients with EGC located above the lower third of the stomach underwent hybrid NOTES. Clinically, the patients had contraindications to exclusive treatment using endoscopic submucosal dissection (ESD). The main outcome measure was technical success of hybrid NOTES.


        

          
Results: All cases were resected en bloc with negative surgical margins. Histologically, four cases were mucosal cancers, and 10 cases were submucosal cancers. The median tumor size was 26 mm (range 12 – 90 mm). Lymphatic vessel invasion was found in four cases without lymph node metastasis (LNM). The median number of obtained lymph nodes was 18 (range 7 – 67). LNM was discovered in one case of undifferentiated submucosal cancer without lymphovascular invasion. Hybrid NOTES was conducted without intraoperative or postoperative adverse events in nine cases. The median operating time and estimated blood loss of successful cases were 143 minutes (range 110 – 253 minutes) and 16 mL (range 5 – 30 mL), respectively. The median hospital stay was 6 days (range 4 – 10 days). Five cases were converted to a subtotal gastrectomy for various reasons.


        

          
Conclusions: Hybrid NOTES could be a bridge between endoscopic resection and laparoscopic surgery and may prevent extensive gastrectomy in patients with EGC.


      



References


	
[bookmark: R230-1]1 
              Kaltenbach T, Sano Y, Friedland S, Soetikno R;. American Gastroenterological Association .
              American Gastroenterological Association (AGA) Institute technology assessment on image-enhanced endoscopy. 
              Gastroenterology. 
              2008; 
              134 
              327-340 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-2]2 
              Gotoda T, Yanagisawa A, Sasako M et al. 
              Incidence of lymph node metastasis from early gastric cancer: estimation using a large number of cases in two large centers. 
              Gastric Cancer. 
              2000; 
              3 
              219-225 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-3]3 
              Hirasawa T, Gotoda T, Miyata S et al. 
              Incidence of lymph node metastasis and the feasibility of endoscopic resection for undifferentiated-type early gastric cancer. 
              Gastric Cancer. 
              2009; 
              12 
              148-152 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-4]4 
              Kwee R M, Kwee T H. 
              Predicting lymph node status in early gastric cancer. Review. 
              Gastric Cancer. 
              2008; 
              11 
              134-148 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-5]5 
              Shimada S, Yagi Y, Honmyo U et al. 
              Involvement of three or more lymph nodes predicts poor prognosis in submucosal gastric carcinoma. 
              Gastric Cancer. 
              2001; 
              4 
              54-59 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-6]6 
              Huguier M, Ferro L, Barrier A. 
              Early gastric carcinoma: spread and multicentricity. 
              Gastric Cancer. 
              2002; 
              5 
              125-128 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-7]7 
              Seto Y, Shimoyama S, Kitayama J et al. 
              Lymph node metastasis and preoperative diagnosis of depth of invasion in early gastric cancer. 
              Gastric Cancer. 
              2001; 
              4 
              34-38 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-8]8 
              Piso P, Werner U, Benten D et al. 
              Early gastric cancer-excellent prognosis after curative resection in 87 patients irrespective of submucosal infiltration, lymph-node metastases or tumor size. 
              Langenbecks Arch Surg. 
              2001; 
              386 
              26-33 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-9]9 
              Folli S, Margagni P, Roviello F et al. 
              Risk factors for lymph node metastases and their prognostic significance in early gastric cancer (EGC) for the Italian Research Group for Gastric Cancer (IRGGC). 
              Jpn J Clin Oncol. 
              2001; 
              31 
              495-499 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-10]10 
              Choi H J, Kim Y H, Kim S S et al. 
              Occurrence and prognostic implications of micrometastases in lymph nodes from patients with submucosal gastric carcinoma. 
              Ann Surg Oncol. 
              2002; 
              9 
              13-19 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-11]11 
              Kim J H, Song K S, Youn Y H et al. 
              Clinicopathologic factors influence accurate endosonographic assessment for early gastric cancer. 
              Gastrointest Endosc. 
              2007; 
              66 
              901-908 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-12]12 
              Okabayashi T, Kobayashi M, Nishimori I et al. 
              Clinicopathological features and medical management of early gastric cancer. 
              Am J Surg. 
              2008; 
              195 
              229-232 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-13]13 
              Suzuki H, Ikeda K. 
              Endoscopic mucosal resection and full-thickness resection with complete defect closure for early gastrointestinal malignancies. 
              Endoscopy. 
              2001; 
              33 
              437-439 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R230-14]14 
              Abe N, Mori T, Izumisato Y et al. 
              Successful treatment of an undifferentiated early gastric cancer by combined en bloc endoscopic mucosal resection and laparoscopic regional lymphadenectomy. 
              Gastrointest Endosc. 
              2003; 
              57 
              972-975 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-15]15 
              Ikeda K, Fritscher-Ravens A, Mosse C A et al. 
              Endoscopic full-thickness resection with sutured closure in a porcine model. 
              Gastrointest Endosc. 
              2005; 
              62 
              122-129 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-16]16 
              Ikeda K, Mosse C A, Park P A et al. 
              Endoscopic full-thickness resection: circumferential cutting method. 
              Gastrointest Endosc. 
              2006; 
              64 
              82-89 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-17]17 
              Abe N, Mori T, Takeuchi H et al. 
              Successful treatment of early stage gastric cancer by laparoscopy-assisted endoscopic full-thickness resection with lymphadenectomy. 
              Gastrointest Endosc. 
              2008; 
              68 
              1220-1224 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-18]18 
              Abe N, Mori T, Takeuchi H et al. 
              Laparoscopic lymph node dissection after endoscopic submucosal dissection: a novel and minimally invasive approach to treating early-stage gastric cancer. 
              Am J Surg. 
              2005; 
              190 
              496-503 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-19]19 
              Durand F, Regimbeau J M, Belghiti J et al. 
              Assessment of the benefits and risks of percutaneous biopsy before surgical resection of hepatocellular carcinoma. 
              J Hepatol. 
              2001; 
              35 
              254-258 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-20]20 
              Agostini A, Carcopino X, Franchi F et al. 
              Port site metastasis after laparoscopy for uterine cervical carcinoma. 
              Surg Endosc. 
              2003; 
              17 
              1663-1665 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-21]21 
              Ikehara H, Gotoda T, Ono H et al. 
              Gastric perforation during endoscopic resection for gastric carcinoma and the risk of peritoneal dissemination. 
              Br J Surg. 
              2007; 
              94 
              992-995 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-22]22 
              Li H, Lu P, Lu Y et al. 
              Predictive factors for lymph node metastasis in poorly differentiated early gastric cancer and their impact on the surgical strategy. 
              World J Gastroenterol. 
              2008; 
              14 
              4222-4226 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-23]23 
              Sano T, Okuyama Y, Kobori O et al. 
              Early gastric cancer. Endoscopic diagnosis of depth of invasion. 
              Dig Dis Sci. 
              1990; 
              35 
              1340-1344 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-24]24 
              Nunobe S, Hiki N, Fukunaga T et al. 
              Laparoscopy-assisted pylorus-preserving gastrectomy: preservation of vagus nerve and infrapyloric blood flow induces less stasis. 
              World J Surg. 
              2007; 
              31 
              2335-2340 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-25]25 
              Asakuma M, Nomura E, Lee S W, Tanigawa N. 
              Ancillary N.O.T.E.S. procedures for early stage gastric cancer. 
              Surg Oncol. 
              2009; 
              18 
              157-161 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R230-26]26 
              Cahill R A, Asakuma M, Perretta S et al. 
              Supplementation of endoscopic submucosal dissection with sentinel node biopsy performed by natural orifice transluminal endoscopic surgery (NOTES). 
              Gastrointest Endosc. 
              2009; 
              69 
              1152-1160 
            





CrossrefPubMedGoogle Scholar









[bookmark: SIG1]J. Y. ChoMD 



NOTES Research Group, Soonchunhyang University Hospital




657 Hannam-dong
Yongsan-gu
Seoul
Korea




Fax: +82-27959696




Email: cjy6695@dreamwiz.com
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 35.170.203.195
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  