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Abstract

        

          
Background: Different noninvasive and invasive techniques are available for the detection of abdominal metastases in pancreatic carcinoma. Since small hepatic or peritoneal metastases are a crucial problem which precludes resection, accurate detection is mandatory. We compared laparoscopic staging of abdominal metastases in adenocarcinoma of the pancreas with MRI.


        

          
Methods: 55 patients with pancreatic adenocarcinoma had been screened and 49 entered the retrospective study. All patients had undergone MRI of the upper abdomen with concomitant MR-cholangiopancreatography (MRCP) and diagnostic laparoscopy under conscious sedation. Patients without histologic proof of abdominal metastases underwent laparotomy.


        

          
Results: In 6/10 patients, metastases were correctly detected by laparoscopy, yielding a sensitivity of 60 % and a specificity of 92 %. MRI predicted metastases in 6/10 patients with 60 % sensitivity and 100 % specificity. Laparoscopy showed metastases in 3 patients that were missed by MRI, but failed to identify metastases in 3 of 6 patients with metastases on MRI. Though only one patient showed previously undetected metastases during laparotomy, 3 patients with abdominal metastases underwent unnecessary laparotomy due to a lack of histologic proof of malignancy.


        

          
Conclusions: Whereas diagnostic laparoscopy is sensitive for the detection of small metastases and offers histologic verification, intrahepatic alterations are not detectable by sole visual inspection. MRI may compensate for this deficiency, but histologic proof of malignancy may be problematic. To date, no definite decision in favor of one of the presented procedures for the staging of abdominal metastases can be given.


      
        
Zusammenfassung

        

          
Einleitung: Für das Staging abdomineller Metastasen von Pankreaskarzinomen werden verschiedene nicht invasive als auch invasive Verfahren angewendet. Eine Herausforderung stellt der Nachweis auch kleiner Leber- oder Peritonealmetastasen dar, da diese eine kurative Resektion verhindern. Wir berichten über den Vergleich von diagnostischer Laparoskopie des Internisten mit der Magnetresonanztomographie (MRT) für das Staging abdomineller Metastasen von Adenokarzinomen des Pankreas.


        

          
Methoden: 49 von 55 untersuchten Patienten mit einem Adenokarzinom des Pankreas konnten in die retrospektive Studie eingeschlossen werden. Alle Patienten waren mit einer MRT der Oberbauchorgane, ergänzt durch eine MR-Cholangiopankreatikographie, sowie einer diagnostischen Laparoskopie unter Sedoanalgesie untersucht worden. Patienten ohne histologischen Nachweis einer Metastasierung wurden laparotomiert.


        

          
Ergebnisse: Die Laparoskopie identifizierte abdominelle Metastasen mit 60 % Sensitivität und 92 % Spezifität. Durch die MRT gelang der Metastasennachweis mit einer Sensitivität von 60 % und einer Spezifität von 100 %. Während die diagnostische Laparoskopie Metastasen bei 3 Patienten mit unauffälliger MRT darstellen konnte, entgingen der Methode 3/6 Patienten mit positivem MRT-Befund. Im Rahmen der Laparotomie wurden nur bei einem Patienten zuvor nicht bekannte Metastasen gefunden. Bei 3 Patienten wurde jedoch eine Probelaparotomie aufgrund der fehlenden histologischen Bestätigung von Metastasen durchgeführt.


        

          
Diskussion: Obwohl die diagnostische Laparoskopie kleine abdominelle Metastasen nachweisen und histologisch bestätigen kann, entgehen intrahepatische Veränderungen einer alleinigen Inspektion. Die MRT kann diese Lücke zum Teil schließen, ermöglicht jedoch keine histologische Bestätigung. Eine definitive Entscheidung für eine der beiden Methoden bei dieser Fragestellung kann somit zum jetzigen Zeitpunkt nicht gegeben werden.


      

Key words

Pancreatic carcinoma - staging - laparoscopy - MRI




Schlüsselwörter

Pankreaskarzinom - Staging - Laparoskopie - MRT






References


	
[bookmark: ROR-74-1]1 
              Böttger T C, Boddin J, Düber C. et al .
              Diagnosing and staging of pancreatic carcinoma-what is necessary?. 
              Oncology. 
              1998; 
              55 
              122-129 
            



Google Scholar





	
[bookmark: ROR-74-2]2 
              Rösch T. 
              Staging of pancreatic cancer: analysis of literature results. 
              Gastrointest Endosc Clin N Am. 
              1995; 
              5 
              735-739 
            



Google Scholar





	
[bookmark: ROR-74-3]3 
              Niederau C, Grendell J H. 
              Diagnosis of pancreatic carcinoma: Imaging techniques and tumor markers. 
              Pancreas. 
              1992; 
              7 
              66-86 
            



Google Scholar





	
[bookmark: ROR-74-4]4 
              Gloor B, Todd K E, Reber H A. 
              Diagnostic workup of patients with suspected pancreatic carcinoma. 
              Cancer. 
              1997; 
              79 
              1780-1786 
            



Google Scholar





	
[bookmark: ROR-74-5]5 
              Arnold J C, Neubauer H J, Zöpf T. et al .
              Improved tumor staging by diagnostic laparoscopy. 
              Z Gastroenterol. 
              1999; 
              37 
              483-488 
            



Google Scholar





	
[bookmark: ROR-74-6]6 
              Reed W P, Mustafa I A. 
              Laparoscopic screening of surgical candidates with pancreatic cancer or liver tumors. 
              Surg Endosc. 
              1997; 
              11 
              12-14 
            



Google Scholar





	
[bookmark: ROR-74-7]7 
              Reddy K R, Levi J, Livingstone A. et al .
              Experience with staging laparoscopy in pancreatic malignancy. 
              Gastrointest Endosc. 
              1999; 
              49 
              498-503 
            



Google Scholar





	
[bookmark: ROR-74-8]8 
              Fernandez-del C astillo C, Rattner D W, Warshaw A L. 
              Further experience with laparoscopic and peritoneal cytology in the staging of pancreatic cancer. 
              Br J Surg. 
              1995; 
              82 
              1127-1129 
            



Google Scholar





	
[bookmark: ROR-74-9]9 
              Warshaw A L, Tepper J E, Shipley W U. 
              Laparoscopy in the staging and planning of therapy for pancreatic cancer. 
              Am J Surg. 
              1986; 
              125 
              76-80 
            



Google Scholar





	
[bookmark: ROR-74-10]10 
              Warshaw A L, Gu Z Y, Wittenberg J. et al .
              Preoperative staging and assessment of resectability of pancreatic cancer. 
              Arch Surg. 
              1990; 
              125 
              230-233 
            



Google Scholar





	
[bookmark: ROR-74-11]11 
              Catheline J M, Turner R, Rizk N. et al .
              The use of diagnostic laparoscopy supported by laparoscopic ultrasonography in the assessment of pancreatic cancer. 
              Surg Endosc. 
              1999; 
              13 
              239-245 
            



Google Scholar





	
[bookmark: ROR-74-12]12 
              Hann L E, Conlon K C, Dougherty E C. et al .
              Laparoscopic sonography of peripancreatic tumors: preliminary experience. 
              AJR Am J Roentgenol. 
              1997; 
              169 
              1257-1262 
            



Google Scholar





	
[bookmark: ROR-74-13]13 
              John T G, Greig J D, Carter D C. et al .
              Carcinoma of the pancreatic head and periampullary region. Tumor staging with laparoscopy and laparoscopic ultrasonography. 
              Ann Surg. 
              1995; 
              221 
              156-164 
            



Google Scholar





	
[bookmark: ROR-74-14]14 
              Bezzi M, Silecchia G, De Leo A. et al .
              Laparoscopic and intraoperative ultrasound. 
              Eur J Radiol. 
              1998; 
              27 
              S207-214 
            



Google Scholar





	
[bookmark: ROR-74-15]15 
              Bemelman W A, de Wit L T, van Delden O M. et al .
              Diagnostic laparoscopy combined with laparoscopic ultrasonography in staging of cancer of the pancreatic head region. 
              Br J Surg. 
              1995; 
              82 
              820-824 
            



Google Scholar





	
[bookmark: ROR-74-16]16 
              Hünerbein M, Rau B, Hohenberger P. et al .
              The role of staging laparoscopy for multimodal therapy of gastrointestinal cancer. 
              Surg Endosc. 
              1998; 
              12 
              921-925 
            



Google Scholar





	
[bookmark: ROR-74-17]17 
              Minnard E A, Conlon K C, Hoos A. et al .
              Laparoscopic ultrasound enhances standard laparoscopy in the staging of pancreatic cancer. 
              Ann Surg. 
              1998; 
              228 
              182-187 
            



Google Scholar





	
[bookmark: ROR-74-18]18 
              Velasco J M, Rossi H, Hieken T J. et al .
              Laparoscopic ultrasound enhances diagnostic laparoscopy in the staging of intra-abdominal neoplasms. 
              Am Surg. 
              2000; 
              66 
              407-411 
            



Google Scholar





	
[bookmark: ROR-74-19]19 
              Del M aschio A, Vanzulli A, Sironi S. et al .
              Pancreatic cancer versus chronic pancreatitis: diagnosis with CA 19 - 9 assessment, US, CT and CT-guided fine needle biopsy. 
              Radiology. 
              1991; 
              178 
              95-99 
            



Google Scholar





	
[bookmark: ROR-74-20]20 
              Hollerbach S, Ruser J, Ochs A. et al .
              Current status of abdominal pancreatic ultrasound. A retrospective analysis of 585 pancreatic ultrasound examinations. 
              Med Klin. 
              1994; 
              89 
              7-13 
            



Google Scholar





	
[bookmark: ROR-74-21]21 
              Maringhini A, Ciambra M, Raimondo M. et al .
              Clinical presentation and ultrasonography in the diagnosis of pancreatic cancer. 
              Pancreas. 
              1993; 
              8 
              146-150 
            



Google Scholar





	
[bookmark: ROR-74-22]22 
              Angeli E, Venturini M, Vanzulli A. et al .
              Color doppler imaging in the assessment of vascular involvement by pancreatic carcinoma. 
              AJR. 
              1997; 
              168 
              193-197 
            



Google Scholar





	
[bookmark: ROR-74-23]23 
              Pasanen P, Partanen K, Pikkarainen P. et al .
              Diagnostic accuracy of ultrasound, computed tomography and endoscopic retrograde cholangiopancreatography in the detection of pancreatic cancer in patients with jaundice or cholestasis. 
              In vivo. 
              1992; 
              6 
              297-302 
            



Google Scholar





	
[bookmark: ROR-74-24]24 
              Van Hoe L, Baert A L. 
              Pancreatic carcinoma: applications for helical computed tomography. 
              Endoscopy. 
              1997; 
              29 
              539-560 
            



Google Scholar





	
[bookmark: ROR-74-25]25 
              Rösch T, Braig C, Gain T. et al .
              Staging of pancreatic and ampullary carcinoma by endoscopic ultrasonography: comparison with conventional sonography, computed tomography and angiography. 
              Gastroenterology. 
              1992; 
              102 
              23-28 
            



Google Scholar





	
[bookmark: ROR-74-26]26 
              Itai Y, Araki T, Tasaka A. et al .
              Computed tomographic appearance of resectable pancreatic carcinoma. 
              Radiology. 
              1982; 
              143 
              719-726 
            



Google Scholar





	
[bookmark: ROR-74-27]27 
              Warshaw A L, Gu Z Y, Wittenberg J. et al .
              Preoperative staging and assessment of resectability of pancreatic cancer. 
              Arch Surg. 
              1990; 
              125 
              230-233 
            



Google Scholar





	
[bookmark: ROR-74-28]28 
              Andersen H B, Effersoe H, Talve T. et al .
              CT for assessment of pancreatic and periampullary cancer. 
              Acta Radiol. 
              1993; 
              34 
              569-572 
            



Google Scholar





	
[bookmark: ROR-74-29]29 
              McCarthy M J, Evans J, Sagar G. et al .
              Prediction of resectability of pancreatic malignancy by computed tomography. 
              Br J Surg. 
              1998; 
              85 
              320-325 
            



Google Scholar





	
[bookmark: ROR-74-30]30 
              Lu D S, Vedantham S, Krasny R. et al .
              Two-phase helical CT for pancreatic tumors: pancreatic versus hepatic phase enhancement of tumor, pancreas, and vascular structures. 
              Radiology. 
              1996; 
              199 
              697-701 
            



Google Scholar





	
[bookmark: ROR-74-31]31 
              Gmeinwieser J, Feuerbach S, Hogenberger W. et al .
              Spiral CT in diagnosis of vascular involvement in pancreatic cancer. 
              Hepatogastroenterology. 
              1995; 
              42 
              418-422 
            



Google Scholar





	
[bookmark: ROR-74-32]32 
              Hommeyer S, Freeny P C, Crabo L G. 
              Carcinoma of the head of the pancreas: evaluation of the pancreaticoduodenal veins with dynamic CT - potential for improved accuracy in staging. 
              Radiology. 
              1995; 
              196 
              233-238 
            



Google Scholar





	
[bookmark: ROR-74-33]33 
              Andrén-Sandberg A, Lindberg C, Lundstedt C. et al .
              Computed tomography and laparoscopy in the assessment of the patient with pancreatic cancer. 
              J Am Coll Surg. 
              1998; 
              186 
              35-40 
            



Google Scholar





	
[bookmark: ROR-74-34]34 
              Zeman R K, Cooper C, Zeiberg A S. et al .
              TNM staging of pancreatic carcinoma using helical CT. 
              Am J Roentgenol. 
              1997; 
              169 
              459-464 
            



Google Scholar





	
[bookmark: ROR-74-35]35 
              Trede M, Rumstadt B, Wendl K. et al .
              Ultrafast magnetic resonance imaging improves the staging of pancreatic tumors. 
              Ann Surg. 
              1997; 
              226 
              393-407 
            



Google Scholar





	
[bookmark: ROR-74-36]36 
              Gaa J, Wendl K, Tesdal I K. et al .
              Combined use of MRI and MR cholangiopancreatography and contrast enhanced dual phase 3-D MR angiography in diagnosis of pancreatic tumors: initial clinical results. 
              Fortschr Geb Rontgenstr Neuen Bildgeb Verfahr. 
              1999; 
              170 
              528-533 
            



Google Scholar





	
[bookmark: ROR-74-37]37 
              Semelka R C, Cance W G, Marcos H B. et al .
              Liver metastases: comparison of current MR techniques and spiral CT duringarterial portography for detection in 20 surgically staged cases. 
              Radiology. 
              1999; 
              213 
              86-91 
            



Google Scholar





	
[bookmark: ROR-74-38]38 
              Schultz J F, Bell J D, Goldstein R M. et al .
              Hepatic tumor imaging using iron oxide MRI: comparison with computed tomography, clinical impact, and cost analysis. 
              Ann Surg Oncol. 
              1999; 
              6 
              691-698 
            



Google Scholar





	
[bookmark: ROR-74-39]39 Adamek H E, Albert J, Breer H. et al .Pancreatic cancer detection with magnetic resonance cholangiopancreatography and endoscopic retrograde cholangiopancreatography: a prospective controlled study. Lancet 2000 356: 190-193 



Google Scholar





	
[bookmark: ROR-74-40]40 
              Robinson P J. 
              Imaging liver metastases: current limitations and future prospects. 
              Br J Radiol. 
              2000; 
              73 
              234-241 
            



Google Scholar





	
[bookmark: ROR-74-41]41 
              Hamm B, Staks T, Taupitz M. et al .
              1994 Liver metastases: improved detection with dynamic gadolinium-enhanced MR imaging. 
              Radiology. 
              1997; 
              202 
              677-682 
            



Google Scholar





	
[bookmark: ROR-74-42]42 
              Caudana R, Morasna G, Pirovano G P. 
              Focal malignant hepatic lesions: MR imaging enhanced with gadolinium benzyloxy-propionictetra-acetate (BOPTA) - preliminary results of phase II clinical application. 
              Radiology. 
              1996; 
              199 
              513-520 
            



Google Scholar





	
[bookmark: ROR-74-43]43 
              Rummeny E J, Torres C G, Kurzdziel J C. et al .
              MnDPDP for MR imaging of the liver. Results of an independent image evaluation of the European phase III studies. 
              Acta Radiol. 
              1997; 
              38 
              638-642 
            



Google Scholar









[bookmark: SIG1]Arne R. J. Schneider



Medical Department II
University Hospital




Theodor-Stern-Kai 7




60590 Frankfurt




Email: arne.schneider@em.uni-frankfurt.de
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.205.172.146
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  